NO0639.AR.001973
NSA MID SOUTH
5090.3a

ASSEMBLY C CSI SOLID WASTE MANAGEMENT UNITS 26, 27 AND 62 REVISION 2
MILLINGTON SUPPACT TN
9/25/1996
ENSAFE/ ALLEN AND HOSHALL




ASSEMBLY C CSI REPORT
NAVAL SUPPORT ACTIVITY MEMPHIS
MILLINGTON, TENNESSEE

SWMUs 26, 27, AND 62
REVISION 2

CTO-094
Contract No: N62467-89-D-0318

Prepared for:

Department of the Navy

Southern Division

Naval Facilities Engineering Command
North Charleston, South Carolina

Prepared by:

EnSafe/Allen & Hoshall

5720 Summer Trees Drive, Suite 8
Memphis, Tennessee 38134

(901) 383-9115

September 25, 1996



SWMU 26

SWMU 27

SWMU 62

Attachment 1

Attachment 2

Attachment 3

Table of Contents

Confirmatory Sampling Investigation — SWMU 26 — N-102 Battery Acid
Neutralization Unit

Appendix A Analytical Results — N-102 Battery Acid Neutralization Unit

Contents
Appendix B Analytical Results — CSI Samples

Confirmatory Sampling Investigation — SWMU 27 — Northside Sewage
Treatment Plant

Appendix A Analytical Data

Confirmatory Sampling Investigation — SWMU 62 — M-21 Arresting Gear
Appendix A DPT Piezocone and Hydrocone Plots

Appendix B Analytical Data

Data Validation Report — Assembly C

Miscellaneous Soil Boring and Monitoring Well Logs

Dieldrin Technical Memorandum



ASSEMBLY C CSI REPORT
NAVAL SUPPORT ACTIVITY MEMPHIS
MILLINGTON, TENNESSEE

RCRA FACILITY INVESTIGATION
SWMU 26 — N-102 BATTERY ACID
NEUTRALIZATION UNIT

REVISION 2

CTO-094
Contract No: N62467-89-D-0318

Prepared for:

Department of the Navy

Southern Division

Naval Facilities Engineering Command
North Charleston, South Carolina

Prepared by:

EnSafe/Allen & Hoshall

§720 Summer Trees Drive, Suite 8
Memphis, Tennessee 38134

(901) 383-9115

September 25, 1996



Table of Contents

EXECUTIVE SUMMARY . . .. . ... . i e e e iv
1.0 INTRODUCTION . ... . . . e e e 1-1
2.0  SITE DESCRIPTION AND HISTORICAL INFORMATION ............ 2-1
2.1 SiteDescription . . . . .. ... ... .. .. e 2-1

2.2  Historical Site Operations . . . . .. ... .. ... ... ... 2-1

3.0 PRELIMINARY INVESTIGATIONS . . . .. ..o iiiie et 3-1
4.0 FIELD INVESTIGATIONS AND METHODOLOGY ................. 4-1
4.1 Investigation of Surface and Subsurface Soil . ................. 4-3

4.2  Sampling Rationale and Methods . . ............... ... .. ... 4-3

4.3  Sample Processing and Chain-of-Custody Procedure . . . . .. ... ... .. 4-6

44 Grouting Procedures . . . . ... ... .. ... ... 4-7

4.5 Decontamination Procedures . .. ......... ... ... .. ... .. ... 4-7

5.0 GEOLOGY AND HYDROGEOLOGY . ... .... ... ... 5-1
5.1 Regional Geology and Hydrogeology . . ... ....... ... ... .... 5-1

5.2  Site-Specific Geology and Hydrogeology . ................... 5-2

6.0 NATURE AND EXTENT OF CONTAMINATION .................. 6-1
6.1  Background and Reference Criteria . .. ..................... 6-2

6.2  Soil Sample Analytical Results . . . ... ............. .. ..... 6-2

6.2.1 Surface Soil . ...... ... . .. ... .. 6-2

6.2.2 Subsurface Soil .. ... ... ... ... .. ... . 6-7

6.3  Summary of Nature and Extent . .. ....................... 6-7

7.0 PRELIMINARY RISK EVALUATION . . . . . . ... ... . ... .. 7-1
8.0 CONCLUSIONS AND RECOMMENDATIONS . ................... 8-1
9.0 REFERENCES . . . .. ... e e e e e e 9-1

Figure 1-1  Vicinity Map . ... ... ... ... . ... . 1-2
Figure 1-2  Digital Orthophotograph . . . . .. ............ ... ....... 1-3
Figure 2-1 Site Map . . . . . . .. . . e 2-2
Figure 2-2  Construction Details — N-102 Battery Acid Neutralization Unit . ... .. 2-3
Figure 4-1  Soil Sample Locations . . . ... ..................c....... 4-4
Figure 6-1  Background Sample Locations . ... ....................... 6-3



Figure 6-2
Figure 6-3

Table 6-1

Table 6-2
Table 7-1
Table 7-2

Appendix A
Appendix B

Soil Contaminants Summary . . ............ ... ...
Transfer from Soil to Groundwater SSL Exceedances . ... ... ... ..

List of Tables

Detected Concentrations of Metals, Pesticides, and SVOCs in

Surface Soil . . . . ... ... . ...
Detected Concentrations of Metals in Subsurface Soil . . . ... ... .. ..
PRE for Residential and Commercial Carcinogens . . . ............
PRE for Residential and Commercial Noncarcinogens . . . . ... ......

List of Appendices

Analytical Results — N-102 Battery Acid Neutralization Unit Contents
Analytical Results — CSI Samples

ii



LIST OF ACRONYMS AND ABBREVIATIONS

BRAC
bls
cm/sec
CSI
DQO
E/A&H
HI
ILCR
pug/L
mg/kg
ND
NET
NSA
PCBs
PRE
RBC
RCRA
RFI
RR

SIP
SOUTHNAVFACENGCOM
SSL
SvoC
SWMU
THQ
TR
USGS

Base Realignment and Closure

below land surface

centimeters per second

Confirmatory Sampling Investigation

Data Quality Objective

EnSafe/Allen & Hoshall

Hazard Index

Incremental Lifetime Excess Cancer Risk
micrograms per liter

milligrams per kilogram

not detected

National Environmental Testing, Incorporated
Naval Support Activity (formerly Naval Air Station)
polychlorinated biphenyis

Preliminary Risk Evaluation

risk-based concentration

Resource Conservation and Recovery Act
RCRA Facility Investigation

risk ratio

Site Investigation Plan

Southern Division Naval Facilities Engineering Command
soil screening level

semivolatile organic compound

solid waste management unit

target hazard quotient

target risk

U.S. Geological Survey

iii



EXECUTIVE SUMMARY

The Assembly C Site Investigation Plans for Naval Support Activity Memphis proposed two
phases of investigation for a Confirmatory Sampling Investigation (CSI) at Solid Waste
Management Unit (SWMU) 26, the Building N-102 Battery Acid Neutralization Unit. The first
phase consisted of a subsurface soil sampling investigation using Geoprobe equipment. Based
on the results of the first phase, the second phase, consisting of installing and sampling soil
borings and monitoring wells, is not required. This report summarizes the activities conducted

during the CSI’s first phase and resulting findings and conclusions.

During the first phase of the SWMU 26 CSI, subsurface soil samples collected from three
intervals at four sample stations were analyzed for six metals (arsenic, cadmium, lead, mercury,
nickel, and zinc.) Detected concentrations of metals were less than two times the background
reference concentration (two times the mean background concentration) and/or United States

Environmental Protection Agency soil screening levels.

To finalize the Resource Conservation and Recovery Act closure of the SWMU, one surface soil
sample was collected immediately adjacent to the neutralization unit and analyzed for
semivolatile organic compounds, pesticides/polychlorinated biphenyls, and Appendix IX metals.
These sample results were used to prepare a Preliminary Risk Evaluation (PRE), which indicated

the property is suitable for lease for either commercial or residential land use.

Based on the results of the first phase, no further action is recommended for SWMU 26.
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1.0 INTRODUCTION

As part of the U.S. Navy Installation Restoration Program, the following Confirmatory Sampling
Investigation (CSI) report has been prepared for Solid Waste Management Unit (SWMU) 26,
the N-102 Battery Acid Neutralization Unit, on the Northside of Naval Support Activity (NSA)
Memphis, Millington, Tennessee. Figures 1-1 and 1-2 provide a vicinity map and aerial

photograph of SWMU 26, respectively.

As a result of the Base Closure and Realignment Act of 1990 (BRAC), a portion of
NSA Memphis, which includes SWMU 26, will be closed and prepared for transfer to the
City of Millington. Eight SWMU assemblies (i.e., groups) have been defined for the
NSA Memphis Resource Conservation and Recovery Act (RCRA) Corrective Action Program.
Four of these assemblies (A, B, C, and D) are on closing portions of the base and have been
categorized and ranked according to their BRAC status. SWMU 26 is in Assembly C, which
is composed of five SWMUs requiring CSIs to confirm whether a release of contaminants has
occurred and, if so, whether RCRA Facility Investigation (RFI) characterization will be
required. The remaining four assemblies (E, F, G, and H) are on portions of the base that will
remain open. The investigation, undertaken by EnSafe/Allen & Hoshall (E/A&H), adhered to
the requirements of the Hazardous and Solid Waste Amendments portion (HSWA-TN002) of
RCRA Permit No. TN2-170-022-600 and applicable regulations.

The Assembly C Site Investigation Plans (E/A&H, 1995) proposed two phases of investigation
for the SWMU 26 CSI. The first phase consisted of a subsurface soil investigation using
truck-mounted Geoprobe equipment to collect the samples. Based on the results of the first
phase, a second phase, consisting of installing soil borings and monitoring wells, is not required.
In addition, one surface-soil sample was collected and analyzed, and the results were used to
prepare a Preliminary Risk Evaluation (PRE). The PRE indicates the property is suitable for

lease for either residential or commercial land use.

This CSI report summarizes the activities conducted during the investigation’s first phase and

provides conclusions, including a recommendation for no further action.
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2.0 SITE DESCRIPTION AND HISTORICAL INFORMATION

2.1  Site Description

SWMU 26 is the site of an inactive, subsurface acid neutralization unit that was installed in 1980
and used in conjunction with the Building N-102 Battery Shop, adjacent and immediately
southwest of the SWMU. Building N-102 is on the southeast corner of Funafuti Street and
Fifth Avenue on the Northside of NSA Memphis. Figure 2-1 provides a site map of SWMU 26.

The neutralization unit is in a grassy area between Building N-102 and a sidewalk which runs
along the length of the building. The area between Building N-102 and the adjacent
Building N-122 to the east is elevated and paved, with a retaining wall facing Funafuti Street to
the north. The street is approximately 3 feet below the paved area. The neutralization unit,
covered by a 6-inch thick concrete pad and a 3-foot diameter manhole on the surface, is
constructed of two 3-foot long by 3-foot diameter reinforced concrete pipes set in a 6-inch thick
concrete base pad. The site drains to the southwest into the SWMU 4 storm sewer and drainage
ditch, which is approximately 1,000 feet south of SWMU 26 at its closest point. Water in
SWMU 4 eventually empties into the North Fork Creek.

2.2  Historical Site Operations

The N-102 Battery Acid Neutralization Unit received drainage from a pair of lead sinks along
the inside wall of the northeast corner of Building N-102. It was designed to neutrélize drained
battery acid and flush water prior to discharge into the sanitary sewer system. During its
operation, the unit was pumped, and its crushed limestone (sodium carbonate) was replenished
every six months to maintain the system’s effectiveness. Figure 2-2 provides a construction
schematic of the neutralization unit. The neutralization unit was bypassed in 1992, when the
Naval Environmental Inspection Team indicated that it might qualify as a potential hazardous

waste site.
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3.0 PRELIMINARY INVESTIGATIONS

No adverse conditions were identified in a Visual Site Inspection of the unit conducted in
1990 (ERC/EDGe, 1990). The neutralization unit was bypassed in 1992 when the
Naval Environmental Inspection Team indicated that it might qualify as a potential hazardous
waste site. A sample collected from its contents (liquid/solid) on June 29, 1992, was analyzed
for Toxicity Characteristic Leaching Procedure metals, base-neutral/acid extractable organic
compounds, and volatile organic compounds. Results of the analyses indicate constituent
concentrations within the tank were below regulatory levels for disposal as a hazardous waste.

Appendix A contains a copy of the analytical report.
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4.0 FIELD INVESTIGATIONS AND METHODOLOGY
The CSI soil and groundwater sampling program was intended to confirm the absence or
presence of contaminants associated with past activities at SWMU 26. Specifically, the CSI

objectives were:

° Determine the status and impact of the acid neutralization unit.
. Determine the potential for subsurface soil contamination in the loess.
o Determine the potential for groundwater contamination in the loess.

o Determine the suitability of the property for leasing by preparing a PRE.

This section summarizes the soil sampling tasks during the first phase of the CSI, which was
conducted using a hand auger to collect a surface soil sample and Geoprobe equipment for
subsurface soil sampling. The field sampling activities followed the procedures outlined in the
U.S. Environmental Protection Agency (USEPA)- and Tennessee Department of Environment
and Conservation-approved Comprehensive RFI Work Plan (E/A&H, 1994) and Assembly C Site
Investigation Plans (E/A&H, 1995). Sample location descriptions and the rationale for sampled
intervals are presented in Sections 4.1 and 4.2, respectively, of this CSI report. Section 4.3
presents the specific sampling protocols (sample processing, labeling, and chain-of-custody

documentation).

Analytical Parameters

One surface soil sample was collected and analyzed to prepare a PRE to determine the suitability
of the property for leasing. This sample was shipped to the National Environmental Testing,
Inc. (NET) laboratory in Bedford, Massachusetts, and analyzed for semivolatile organic
compounds (SVOCs) by USEPA Method 8270, chlorinated pesticides/polychlorinated biphenyls
(PCBs) by USEPA Method 8080, and Appendix IX Metals by USEPA Method 6010/7000 series
using a Level IV-equivalent Data Quality Objective (DQO).

4-1
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Twelve subsurface soil samples were collected in the Geoprobe investigation to determine the
nature and extent of contamination by specific metals associated with battery acid neutralization
at SWMU 26. Each sample was shipped to NET for the analyses of arsenic, cadmium, lead,
mercury, nickel, and zinc by USEPA Method 6010/7000 series using a Level III-equivalent
DQO for 95% of the samples and a Level IV-equivalent DQO for the remaining 5% of the

samples.

E/A&H validated the analytical results of the surface soil sample. Validata Chemical Services,
Inc., of Norcross, Georgia, validated the analytical results of the subsurface samples.
Attachment 1 contains the validation report, which indicates the overall data quality of the

analytical work is satisfactory.

Hand-Auger Sampling Methods

E/A&H collected a surface soil sample at SWMU 26 using a 3-inch diameter, stainless-steel
hand auger. The hand auger was advanced from land surface to a depth of 1 foot below
land surface (bls) using a clockwise motion. The soil collected in the auger was placed in a

stainless-steel bowl for processing.

Geoprobe Sampling Methods

E/A&H conducted a Geoprobe investigation at SWMU 26 to obtain subsurface soil samples for
metals analyses. Tri-State Testing Services, Inc., of Memphis, Tennessee, collected the
subsurface soil samples using a truck-mounted hydraulically-driven, Geoprobe® soil sampling
system. Samples were obtained by advancing a 1-inch diameter soil probe to the desired
sampling depth. The 48-inch sampler, situated at the end of the probe, contained a "push point"
which retracted when the desired sampling interval was reached. The sampler was
then advanced through the sampling interval. The soil sample was then retrieved from the

borehole and the collected material removed from the sampler. The samples were collected in
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a stainless-steel sampler lined with an acetate sleeve, which minimized sample handling and

maintained sample integrity.

4.1 Investigation of Surface and Subsurface Soil

Surface Soil Investigation

One surface soil sample was proposed in Revision 0 of the Assembly C Confirmatory Sampling
Investigation Report (E/A&H, November 1995). The sample was collected immediately adjacent

and south of the former neutralization unit. Figure 4-1 shows the surface soil sample location.

Subsurface Soil Investigation

Four subsurface sampling locations were proposed in the Assembly C Site Investigation Plans
(E/A&H, 1995) to define the nature and extent of contamination, if any, associated with
the N-102 Acid Neutralization Unit. Three of the locations border the former neutralization
tank, and the fourth is along Funafuti Street, in a presumed upgradient location. Figure 4-1

shows the subsurface soil sampling locations.

4.2 Sampling Rationale and Methods

Surface Soil

Revision 0 of the Assembly C Confirmatory Sampling Investigation Report stated that one surface
soil sample would be collected from 0O- to 1-foot bls (surface interval) immediately adjacent to
the neutralization unit. The sample was collected with a decontaminated stainless-steel hand
auger and immediately placed in a stainless-steel bowl and homogenized using a stainless-steel
spoon in accordance with Section 4.2.10 of the Region IV USEPA Standard Operating
Procedures/Quality Assurance Manual and containerized as outlined in Section 4.4.4 of the
Comprehensive RFI Work Plan. After containerization, all samples were immediately placed on

ice for transport to the offsite laboratory.
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Subsurface Soil
The Assembly C Site Investigation Plans stated that the following samples would be collected
from each Geoprobe location during the CSI:

o One subsurface soil sample from the 3- to 4-foot interval just below the unit’s piping,
. One subsurface soil sample from the 6- to 7-foot interval, just below the base of the unit,
. One soil or groundwater sample from the soil/water interface in the loess

To determine the actual intervals to be sampled, the first Geoprobe boring (Location 1) was
sampled continuously to 18 feet bls, where a sandy clay interval was encountered (soil/water
interface); however, no groundwater samples could be collected from the loess. Based on field

observations, the following intervals were selected for CSI sampling:

. One subsurface soil sample from the 3- to 4-foot interval just below the unit’s piping,

° One subsurface soil sample from the 4- to 8-foot interval to provide information

surrounding and beneath the unit, and

. One subsurface soil sample from the 16- to 18-foot interval, corresponding to the

soil/water interface in the loess.

An exception to the above sampling strategy occurred at Location 4, where the deepest soil
sampling interval was 13 to 15 feet due to a subsurface obstruction. An E/A&H geologist
logged and processed the soil samples for submittal to the analytical laboratory. Tri-State
collected the soil samples with the Geoprobe rig using the 1-inch diameter soil probe lined with
an acetate sleeve. Each sample was placed in a stainless-steel bowl and homogenized using a
stainless-steel spoon in accordance with Section 4.2.10 of the Region IV USEPA Standard

Operating Procedures/Quality Assurance Manual and containerized as outlined in Section 4.4.4
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of the Comprehensive RFI Work Plan. After containerization, all samples were immediately

placed on ice for transport to the offsite laboratory.

The sampling protocol for surface and subsurface soil adhered to the approved Comprehensive
RFI Work Plan and the Assembly C Site Investigation Plans. Sample handling was minimiied.
When transferring material from the sampling device to containers, the operation was conducted
expediently, in as clean an environment as possible. A new pair of disposable gloves was
donned before collecting:each subsurface soil sample. Empty containers were kept packaged

until used, at which time they were immediately chilled and isolated in coolers.

4.3  Sample Processing and Chain-of-Custody Procedure

All samples collected in the field were labeled with a 10-digit alphanumeric code identifying the
site, sample type, sample location, and interval. The first three digits identify the site location,
and the fourth digit identifies the sample matrix. The next four digits identify the sampling
location, and the last two digits are the deepest point of the sampling interval. For example, the
sample label "026S000318" designates a SWMU 26 soil sample collected from Location 3 at a

maximum depth of 18 feet.

Clean sample containers provided by the testing laboratory were shipped to E/A&H in sealed
packages. Sample containers were labeled with the sample identification number, date,
sampler’s name, and requested analytical parameter, then placed in a cooler immediately
following collection. Each sample was logged in the field logbook. Samples for offsite
laboratory analysis were prepared for shipment by wrapping each container individually in
bubble wrap, placing it in a resealable plastic bag, and packing it on ice inside a sturdy cooler.
Cooler lids were secured with packing tape and sealed with signed custody seals. Packaged
samples were then shipped overnight via FedEx priority service for next morning delivery. The

offsite laboratory was notified the day of shipment of the number of samples submitted. All

4-8



Confirmatory Sampling Investigation Report

Assembly C — SWMU 26, N-102 Battery Acid Neutralization Unit
NSA Memphis, Millington, Tennessee

Revision 2: September 25, 1996

sample shipments were reported to have arrived at NET in good condition and at the appropriate

temperature.

To ensure the integrity of the sample transfer process, a strict chain-of-custody procedure was
implemented. This procedure was initiated in the field for each sampling event and conducted
through custody transfer to the analytical laboratory. A chain-of-custody form was completed
for each batch of samples, itemizing sample numbers, containerization, preservatives, analyses
requested, date and time of sampling, and FedEx shipping number. Custody transfers were
recorded by signature, date, and time of relinquishment, and receipt of custody by the parties

involved.

4.4 Grouting Procedures

Tri-State filled each Geoprobe boring with neat cement grout following sample collection.

4.5 Decontamination Procedures

Tri-State decontaminated its downhole field equipment which did not come in contact with the
samples (i.e., rods, split-spoons) with a nonphosphate detergent and a deionized, organic-free
water rinse. All downhole equipment and sampling tools which could potentially contact the
collected samples were decontaminated before and after each use in accordance with guidelines

set forth in the Assembly C Site Investigation Plans, which consisted of the following steps:

o Wash with a hot soap and water mixture

. Rinse with potable water

. Rinse with deionized organic-free water

o Rinse twice with pesticide-grade isopropy!l alcohol
o Rinse with deionized organic-free water

o Wrap with aluminum foil or plastic

4-9
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A new pair of disposable nitrile gloves was donned before handling decontaminated sampling
equipment. Because subsurface soil samples were collected directly from the acetate sleeves
within the stainless-steel sampler, and the surface soil sample was collected directly from the

hand auger, the CSI generated no investigation-derived waste.
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5.0 GEOLOGY AND HYDROGEOLOGY

5.1 Regional Geology and Hydrogeology

The general hydrogeology of the Memphis area is discussed in detail in Section 2.11 and a
conceptual model of the hydrogeology at the NSA is presented in Section 2.12 of the
Comprehensive RFI Work Plan (E/A&H, 1994). Updated information is available in the
Hydrogeology of Post-Wilcox Group Stratigraphic Units in the Area of the Naval Air Station
Memphis, Near Millington, Tennessee (Kingsbury and Carmichael, 1995), provided in
Attachment 2 of this document. On the basis of this updated information, the hydrogeology of

NSA Memphis is re-summarized below.

The two stratigraphic units investigated during the RFIs at NSA Memphis are the loess/alluvial
deposits of Pleistocene and Holocene age and the underlying fluvial deposits of Pleistocene to
Pliocene age. The loess — eolian deposits consisting of silt, silty clay, clay, and minor amounts
of sand — is the principal unit occurring at land surface throughout the NSA Memphis
Northside. Alluvium, which is restricted to stream valleys, includes alluviated or reworked
loess. The loess is typically O to 65 feet thick in the Memphis area; at NSA Memphis it ranges
from 15 to 45 feet thick (USGS, 1995). Water-bearing zones are present in the loess primarily
in the upper part of this unit; however, yields are low and water quality analyses performed
during the water use survey portion of previous underground storage tank investigations indicate
that loess groundwater does not meet many primary and secondary drinking water standards.
Previous investigations at NSA Memphis have found depth to water in the loess varying between
5 and 15 feet bls and vertical hydraulic conductivities to range from 10-6 to 108 centimeter per
second (cm/sec). Although the loess may be considered an aquitard on the basis of the relatively
low hydraulic conductivities, this shallowest water-bearing zone is present within this interval.
Groundwater flow in the loess is primarily downward, although locally some groundwater in the

loess may discharge to nearby streams, drainage ditches, and other surface water bodies.
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The fluvial deposits underlie the loess in upland areas and consist of sand, gravel, and some
clay, with thin layers of ferruginous sandstone and conglomerate at the base. This unit ranges
in thickness from O to 100 feet in the Memphis area; on the Northside of NSA Memphis it
ranges from 10 to 60 feet thick and represents the most significant component of the surficial
aquifer. Many shallow domestic wells in the Memphis rural areas are completed in the fluvial
deposits. Relative groundwater elevations between wells completed in the loess/alluvium and
fluvial deposits indicate semiconfined to confined conditions in the fluvial deposits. Typically
a downward vertical gradient exists between water in the loess and the fluvial deposits.
Sediments in the fluvial deposits generally coarsen with depth, and typically, the upper portion
consists of a mixture of very fine sand with varying degrees of silt and clay and becomes
increasingly less silty with depth, grading into a fine to medium sand near the middle of the unit.
Grain sizes typically coarsen below this interval, grading into a gravelly sand near the fluvial

deposits basal section.

The fluvial deposits are underlain by the Cockfield Formation, a part of the Jackson-upper
Claiborne confining unit, which is a heterogeneous formation consisting of very fine silty sand
interbedded with clay and silt lenses or clay with interbedded fine sand lenses. The Cockfield
Formation ranges in thickness from approximately 35 to 180 feet in the NSA Memphis area.
The more-permeable characteristics of the fluvial deposits, compared to the relatively
impermeable properties of the overlying loess/alluvium and the underlying Jackson-upper
Claiborne confining unit, result in the fluvial deposits being the preferential zone of groundwater

flow and the route for contaminant transport in NSA Memphis’s subsurface.

5.2 Site-Specific Geology and Hydrogeology
The following sections provide site-specific geologic and hydrogeologic information obtained
from stratigraphic test borings, the Assembly A RFI investigation, and the SWMU 26 Geoprobe

investigation.
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Stratigraphic Test Borings

In 1994, the U.S. Geological Survey (USGS) drilled and sampled stratigraphic test hole 5,
approximately 175 feet north-northeast of SWMU 26. Figure 1-1 shows the location of test
hole 5. Attachment 2 of this document contains a copy of the previously referenced Kingsbury
and Carmichael publication, which provides a geologic cross-section showing test hole 5 (USGS
designation Sh:V-76). Stratigraphic test hole 5 was drilled 32 feet into the Cook Mountain
Formation to better understand the site geology before monitoring well installations. Cuttings
from the test hole were visually logged by a field geologist during drilling, and the test hole was
geophysically logged to its total depth following completion. Stratigraphy and lithologies

encountered in the test hole are as follows;

Loess: Approximately 30 feet of windblown silt and clay deposits.
Fluvial Deposits: Approximately 54 feet of sand and gravel.
Cockfield Formation: Approximately 104 feet of alternating sand and clay with

some lignite.

Cook Mountain Formation: Characterized as a light olive-gray to greenish-gray dense
clay. Defined as the upper confining unit between the
surficial aquifers and the Memphis Aquifer. Because the
stratigraphic test hole was only advanced 32 feet into the
Cook Mountain Formation, the entire thickness is not
known.

Previous Investigations

Subsurface soil information was collected during the Assembly A RFI for SWMU 7, the
Building N-126 Plating Shop Dry Well. SWMU 7 is approximately 900 feet west of SWMU 26.
During the Assembly A investigation, nine monitoring-well clusters (designated 07MWO01
through 07MW09) were installed at various locations around SWMU 7. Monitoring
well clusters 07TMWO02, 07MWO03, and 07MWO06 are the closest to SWMU 26 (between 650 and
800 feet west and northwest). The general lithology encountered in the soil borings associated

with these three clusters is as follows:
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o Clayey silt, silty clay, and sandy clay from ground surface to between 25 and 34 feet bls
(loess).
. Sand with gravel and silty clayey sand from between 25 and 34 feet bls to between

77 and 82 feet bls (fluvial deposits).

° Silty clayey sand, silty sand with clay lenses, clay with sand lenses, and lignite from
between 77 and 82 feet to the termination depth of the boring (between 101 and 125 feet
[Cockfield Formation]).

Laboratory-measured vertical hydraulic conductivities for the subsurface soil samples associated

with the SWMU 7 monitoring wells are as follows:

Well Associated Soil Sampling Depth Conductivity
Cluster Sample ID (in feet) (in cm/sec)
07TMWO01 078000177 75’ to 77’ (lower fluvial deposits) 6.8 x 105
0750001112 110’ to 112’ (Cockfield Formation) 4.1 x 108
07MWO03 0780003117 115’ to 117’ (Cockfield Formation) 1.6 x 108
07TMWO08 0750008127 125’ to 127’ (Cockfield Formation) 8.7 x 107
07MW09 075000922 10’ to 22’ (loess) 9.5 x 107

Monitoring well cluster 07MWO1 is approximately 750 feet west-northwest of SWMU 26.
Monitoring-well clusters 07MWO03, 07MWO08, and 07MWO09 are 600 feet west-northwest,
1,100 feet west, and 1,050 feet west-northwest of SWMU 26, respectively. The boring logs and
hydraulic conductivity data sheets for SWMU 7 are provided in Attachment 2.

54
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Based on the topography, the information contained in the conceptual model of the
NSA Memphis hydrogeology (Section 2.12 of the Comprehensive RFI Work Plan), recent data
collected during investigations at Assembly A SWMUs, and communication with
USGS representatives, groundwater in the fluvial deposits flows locally toward the
north-northeast. Groundwater flow in the loess is primarily downward, although locally, some
groundwater in the loess may discharge to nearby streams, drainage ditches, and other surface

water bodies.

SWMU 26 CSI
The deepest Geoprobe soil boring at SWMU 26 terminated at 18 feet bls. The E/A&H geologist
described the lithology encountered during the Geoprobe investigation as a brown clayey silt

(loess). The water-bearing zone in the loess (18 feet bls) was visually classified as a sandy clay.
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6.0 NATURE AND EXTENT OF CONTAMINATION

This section presents the analytical results for surface soil (0’ to 1’ bls) and subsurface soil
(> 1’ bls) samples collected during the CSI. One surface soil sample was collected and
analyzed for SVOCs, pesticides/PCBs, and Appendix IX metals. Twelve subsurface soil samples
(three intervals at four sampling locations) were collected and analyzed for the following

six metals: arsenic, cadmium, lead, mercury, nickel, and zinc.

Detected concentrations of organic compounds and metals have been compared with media-
specific guidance concentrations from the USEPA Region III Risk-Based Concentration (RBC)
Table (July to December 1995) to evaluate the risk associated with exposure to soil contaminants
and to evaluate the transfer potential of contaminants from soil to groundwater. In addition,
inorganic concentrations for the soil samples are compared with established reference
concentrations (RCs) derived from background samples at NSA Memphis to determine if they
represent naturally occurring concentrations. Background RC calculations were provided in the
Technical Memorandum — Assemblies A through D Background Reference Concentrations,

E/A&H, September 18, 1996).

Specifically, surface soil sample results are compared with RCs, residential and industrial RBCs,
and soil screening levels (SSLs); whereas subsurface soil sample results are compared with RCs

and SSLs only.

Section 6.1 briefly discusses the criteria used to determine the RCs (two times the mean
background concentration) for inorganics. Section 6.2 summarizes the detected contaminants
in soil compared with the respective RBC and/or SSL values. Section 6.3 summarizes the
contaminants detected at SWMU 26. Contaminants identified in surface soil are further

evaluated in the Preliminary Risk Evaluation (Section 7).
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6.1 Background and Reference Criteria

Background locations were established at five areas at NSA Memphis (shown on Figure 6-1) to
determine ambient soil and groundwater quality conditions. Background data for soil consist of
12 samples collected from five boring locations. The background RC for each inorganic was
calculated by doubling the mean concentration detected. Two RCs were established for soil —
one for surface soil (0 to 1 foot bls) for use in preliminary risk evaluation and one for subsurface
soil (>1 foot bls) to evaluate the excess risk associated with exposure to the detected element
in soil and to determine if it occurs naturally. Tables 6-1 and 6-2 show the RCs for surface soil

and subsurface soil, respectively.

6.2  Soil Sample Analytical Results
The following sections summarize the results of soil samples collected during the CSI.

Appendix B contains the analytical data.

6.2.1 Surface Soil
One surface soil sample was collected and analyzed for pesticides/PCBs, SVOCs, and

Appendix IX metals. Figure 4-1 shows the surface soil sample location.

Pesticides/PCBs

No pesticides or PCBs were detected in the surface soil sample.

SVOCs

Eleven SVOCs were detected in the surface soil sample (refer to Table 6-1); however none of
the SVOCs exceeded the applicable SSLs. Only one SVOC, benzo(a)pyrene at 0.099 milligrams
per kilogram (mg/kg), exceeded the residential RBC (0.088 mg/kg), but did not exceed the
industrial RBC (0.78 mg/kg).
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Table 6-1
Detected Concentrations of Metals, Pesticides, and SVOCs in Surface Soil
SWMU 26 — Building N-102 Battery Acid Neutralization Unit
(data in milligrams per kilogram)

Sample Location/ID
50-1) RC» RBC:- RBC:
Analyte 0265000501 0-1 SSL» Residential Industrial
Metals

Arsenic 5.7 13.2 15 0.43 3.8

Beryllium 0.53 Je 0.96 180 0.15 1.3

Chromium 152} 26.4 19 390 10,000

Mercury ND 2.3 3 23 610

Selenium ND ND 3 390 10,000

Vanadium 25 49.6 — 550 14,000

Tin ND ND —_ 47,000 1,000,000

Organic Compounds

Fluoranthene 0.22] — 980 3,100 82,000

Benzo(a)anthracene 0.11] — 0.7 0.88 7.8

bis(2-Ethylhexyl)phthalate 0.061) — 11 46 410
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Table 6-1
Detected Concentrations of Metals, Pesticides, and SVOCs in Surface Soil
SWMU 26 — Building N-102 Battery Acid Neutralization Unit
(data in milligrams per kilogram)

Sample Location/ID
50-1) RC» RBC: RBC-
Analyte 0265000501 0-1 SSL» Residential Industrial

Organic Compounds

Benzo(a)pyrene 0.099 J —_ 4 0.088 0.78

Benzo(g,h,i)perylene 0.051] — 1,400 2,300t 61,0008
Notes:
* RC = Reference concentration (2 x the mean background concentration). Background concentrations were established for the 0

to 1-foot and the greater than 1-foot intervals below land surface using analytical data from 12 soil samples collected from
five background soil boring locations at various locations on the Northside and Southside of NSA Memphis (Technical
Memorandum — Assemblies A through D Background Reference Concentrations, E/A&H, September 18, 1996).

» SSL = Soil Screening Level; obtained from the USEPA Region IIT Risk-Based Concentration Table, July - December, 1995.

¢ RBC = Risk-based concentrations obtained from the USEPA Region III Risk-Based Concentration Table, July - December, 1995.

¢ ND = denotes analyte was not detected.

e J = denotes concentration is estimated.

4 = Although there is no published SSL or RBC for lead, USEPA has published a recommended soil screening concentration
of 400 milligrams per kilogram (mg/kg) for residential land use and 1,000 mg/kg for industrial land use (Office of Solid
Waste and Emergency Response Directive 9355.4-12).

J = No RBCs exist for phenanthrene and benzo(g,h,i)perylene; the RBCs for pyrene were used as surrogates.

Bold indicates analyte exceeds the RC.
Italics indicates analyte exceeds the soil screening level.
Bold and Italics indicates analyte exceeds both the RC and the SSL.

LARGE PRINT indicates analyte exceeds the residential RBC.
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Table 6-2
Detected Concentrations of Metals in Subsurface Soil
SWMU 26 — Building N-102 Battery Acid Neutralization Unit
(data in milligrams per kilogram)
Sample Location/ID
13-4 1@-8) 116’ -18) 23-4) 24 -8) 2 (16 -18%)
Analyte 0265000104 0265000108 0265000118 0265000204 0265000208 0265000218 RC» (2 x Mean Background) SSLe

Cadmium ND ND ND ND 1.07 ND 6.8 6

Nickel 11.8) 1591 13.51] 18.87 16.87J 14517 59.8 21

33@-9) I@-9) 3 (16 -18%) 43 -4) 414 -8) 4 (13 -15)

Analyte 0265000304 0265000308 0265000318 0265000404 0265000408 0265000415 RC* (2 x Mean Background) SSLb

Nickel 18517 15.87 11.17J 19.9 § 164 1147 59.8 21

= RC =  Reference concentration (2 x the mean background concentration). Background concentrations were established for the O to 1-foot and the greater than 1-foot
intervals below land surface using analytical data from 12 soil samples collected from five background soil boring locations at various locations on the Northside
and Southside of NSA Memphis (Technical Memorandum — Assemblies A through D Background Reference Concentrations, E/A&H, September 18, 1996).

b SSL = Soil Screening Level; obtained from the USEPA Region III Risk-Based Concentrations Table, July to December 1995.

¢ ND = Compound not detected.

] =  Estimated concentration.

Although there is no published SSL for lead, USEPA has published a recommended soil screening concentration of 400 milligrams per kilogram (mg/kg) for
residential land use and 1,000 mg/kg for industrial land use (Office of Solid Waste and Emergency Response Directive 9355.4-12).
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Appendix IX Metals

Ten Appendix IX metals were detected in the surface soil sample (refer to Table 6-1). The
residential and industrial RBCs, 0.43 mg/kg and 3.8 mg/kg, respectively, were exceeded for
arsenic (5.7 mg/kg), and the residential RBC (0.15 mg/kg) was exceeded for beryllium
(0.53 mg/kg); however, these metals occur naturally at NSA Memphis and were detected at
concentrations below their RCs (13.2 mg/kg and 0.96 mg/kg, respectively). The only metal that
exceeded its surface soil RC and SSL was nickel (21.8 mg/kg; RC = not detected, SSL =
21 mg/kg); however, this metal did not exceed its residential RBC (1,600 mg/kg). Silver,
detected at 1.6 mg/kg, also exceeded its RC (not detected); however, it did not exceed its
residential RBC (390 mg/kg) and no SSL exists for comparison.

6.2.2 Subsurface Soil

Twelve subsurface soil samples were collected during the CSI. Three intervals were sampled
at each of the four subsurface soil sampling locations shown on Figure 4-1. The samples were
analyzed for the metals arsenic, cadmium, lead, mercury, nickel, and zinc. Table 6-2

summarizes the analytical results for the subsurface soil samples.

Metals
Five metals were detected in the subsurface soil samples: arsenic, cadmium, lead, nickel, and

zinc. No mercury was detected in any sample. No detected metal exceeded either the RC for
subsurface soil or the SSL.

6.3 Summary of Nature and Extent

Soil analytical results indicate minimal contamination at SWMU 26. As shown on Table 6-1,
low concentrations of SVOCs were detected in the surface soil sample collected immediately
south of the neutralization unit, possibly originating from storm water runoff from the adjacent
asphalt parking lot. Only one SVOC, benzo(a)pyrene (0.099 mg/kg) exceeded its residential
RBC (0.088 mg/kg); however, it did not exceed either its industrial RBC or its applicable SSL.
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As shown on Figure 6-2, no contaminant detected in surface or subsurface soil exceeded its RC

and residential RBC.

Contaminant Transfer from Soil to Groundwater

Tables 6-1 and 6-2 provide SSL values for transfer from surface and subsurface soil to
groundwater, and Figure 6-3 illustrates the sample location where one or more contaminants
exceeded both the RC and SSL. Figure 6-3 shows the only metal which exceeded the RC and
SSL was nickel in the surface soil sample collected at location 5 (detected concentration =
21.8 mg/kg; RC = not detected, SSL = 21 mg/kg). It should be noted that nickel’s RC for
subsurface soil is 59.8 mg/kg.
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7.0 PRELIMINARY RISK EVALUATION

In accordance with Guidance on Preliminary Risk Evaluations for the Purpose of Reaching a
Finding of Suitability to Lease (USEPA Region IV Memorandum, November 1994), a PRE was
conducted for SWMU 26 to finalize its RCRA closure. One surface soil sample was collected
from an unpaved area immediately adjacent to the south side of the neutralization unit (refer to
Figure 4-1). The sample was shipped to an offsite laboratory (NET of Bedford, Massachusetts)

under chain-of-custody documentation for the following analyses:

Analysis Method

Semivolatile Organic Compounds USEPA Method 8270
Chlorinated Pesticides/Polychlorinated Biphenyls USEPA Method 8080

40 CFR 264 Appendix IX Metals USEPA Method 6010/7000 Series

A PRE is conducted by constructing a table for carcinogenic and systemic (noncarcinogenic)
compounds. The maximum concentration for each detected chemical and its corresponding RBC
concentration are entered into the table to calculate cumulative human health risk. Soil data
used in the calculations are exclusively from samples collected across the surface soil interval
(0 to 1 foot bls).

Proportionate risk is calculated for each detected site chemical by comparing its maximum
reported concentration with the corresponding RBC value. Risk and hazard for residential and
commercial scenarios were calculated separately. RBC values were calculated by USEPA based
on a risk threshold of 10¢ for carcinogens or a hazard quotient threshold of 1.0 for
noncarcinogens. Therefore, a risk ratio is calculated for each contaminant by one of the

following two equations:
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Carcinogenic Risk Ratio: RR = media concentration X TR
screening value

Noncarcinogenic Risk Ratio: RR = media concentration X THQ
screening value

where:
RR = the risk ratio
Media Concentration = the maximum concentration of a site chemical
Screening Value = the RBC value for that particular chemical
TR = target risk used by USEPA to calculate RBCs for
carcinogens (10-%)
THQ = target hazard quotient used by USEPA to

calculate RBCs for noncarcinogens (1.0)

Tables 7-1 and 7-2 summarize PRE results for SWMU 26 for carcinogens and noncarcinogens,
respectively. The risk ratios for each chemical are summed separately for both residential and
commercial scenarios to determine the overall site risk. Cumulative risk (for carcinogens) and
cumulative hazard index (HI) (for noncarcinogens) are calculated separately, and the cumulative
risk and HI are each compared to the corresponding cumulative threshold in accordance with the
November 1994 USEPA Region IV Memorandum.

If the carcinogenic Incremental Lifetime Excess Cancer Risk (ILCR) is greater than 104 (the
cumulative risk threshold) or the noncarcinogenic HI is greater than 1 (the cumulative HI
threshold), the site may require additional investigation for the corresponding land use scenario
(USEPA Region IV Memorandum, November 1994). If neither threshold is exceeded, the

property is considered suitable to lease for the specified land use scenario.
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Table 7-1

Preliminary Risk Evaluation for SWMU 26
Residential and Commercial Carcinogens

NSA Memphis CSI
Reference Residential RBC Commercial RBC
Concentration Maximum Carcinogen Risk Carcinogen Risk

Parameter (mg/kg) (mg/kg) (mg/kg) Ratio (mg/kg) Ratio
Arsenic 13.1 5.7 0.43 3.8
Barium 19.1 82.8
Benzo(a)anthracene Q.11 0.88 1.3E-07 7.8 1.4E-08
Benzo(a)pyrene 0.099 0.088 1.1E-06 0.78 1.3E-07
Benzo(b)fluoranthene 0.11 0.88 1.3E-07 7.8 1.4E-08
Benzo(g,h,i)perylene 0.051
Benzo(k)fluoranthene 0.089 8.8 1.0E-08 78 1.1E-09
Beryllium 0.96 0.53 0.15 1.3
Bis(2-Ethylhexyl)phthatate 0.061 46 1.3E-09 410 1.5E-10
Chromium 26.4 15.2
Chrysene 0.11 88 1.3E-09 780 1.4E-10
Cobalt 15 8.5
Fluoranthene 0.22
Indeno(1,2,3-cd)pyrene 0.048 0.88 5.5E-08 7.8 6.2E-09
Lead 28.7 19.5
Nickel ND 21.8
Phenanthrene 0.12
Pyrene 0.19
Silver ND 1.6
Vanadium 49.6 25
Zinc 88.3 65.1

ILCR SUM 1E-06 SUM 2E-07

NOTES:
ILCR  Incremental lifetime excess cancer risk
HI  Hazard index
Blank spaces  Indicates not applicable
ND  Not detected

All concentrations are in parts per million (mg/kg).

The maximum concentration reported for each contaminan: was
used to deveiop the table above.

Soil sample data were from the surface (0-1°) interval only.

Screening values (RBCs) are from the July to December 1995
Risk-Based Concentration (RBC) Table (Ociober 20, 1995 USEPA
Region {1l RBC memo).

The maximum lead (Pb) concentration reported at SWMU 26 was
19.5 mg/kg. This is less than the 400 mg/kg residential soil

screening level for total lead (USEPA OSWER Directive 9355.4-12).

The RBC for pyrene was used as a surrogate for phenansthrene and
benzo(g, h,i)perylene, which do not have RBCs.

This metal was excluded from the risk ratio because the maximum
reporied concerurarion is less than the corresponding reference
concentration.



Table 7-2

Preliminary Risk Evaluation for SWMU 26
Residential and Commercial Noncarcinogens
NSA Memphis CSI

Reference Residential RBC Commercial RBC
Concentration Maximum Noncarcinogen Hazard Noncarcinogen Hazard

Parameter (mg/kg) (mg/kg) (mg/kg) Ratio (mg/kg) Ratio
Arsenic 13.1 5.7
Bariom 19.1 82.8 5500 0.015 140000 0.00059
Benzo(a)anthracene 0.11
Benzo(a)pyrene 0.099
Benzo(b)fluoranthene 0.11
Benzo(g,h,i)perylene 0.051 2300 2.22E-05 61000 8.36E-07
Benzo(k)fluoranthene 0.089
Beryllium 0.96 0.53
Bis(2-Ethyihexyl)phthalate 0.061
Chromium 26.4 15.2 390 10000
Chrysene 0.11
Cobalt 15 8.5 4700 120000
Fluoranthene 0.22 3100 7.10E-05 82000 2.68E-06
Indeno(1,2,3-cd)pyrene 0.048
Lead 28.7 19.5
Nickel ND 21.8 1600 0.014 41000 0.00053
Phenanthrene 0.12 2300 5.22E-05 61000 1.97E-06
Pyrene 0.19 2300 8.26E-05 61000 3.11E-06
Silver ND 1.6 390 0.0041 10000 0.0002
Vanadium 49.6 25 550 14000
Zinc 88.3 65.1 23000 610000

H1 SUM 0.033 SUM 0.0013

NOTES:

ILCR  Incremental excess lifetime cancer risk
HI  Hazard index
Blank spaces  Indicates not applicable
ND  Not detected
- All concemntrations are in parts per million (mg/kg).
- The maximum concentration reported for each contaminant was
used to develop the table above.
- Soil sample data were from the surface (0-1') interval only.
- Screening values (RBCs) are from the July to December 1995
Risk-Based Concentration (RBC) Table (October 20, 1995 USEPA
Region 11l RBC memo).
- The maximum lead (Pb) concentration reported at SWMU 26 was
19.5 mg/kg. This is less than the 400 mg/kg residential soil

screening level for total lead (USEPA OSWER Directive 9355.4-12).

- The RBC for pyrene was used as a surrogate for phenanthrene and
benzo(g, h,i)perylene, which do not have RBCs.

*  Compound was excluded from the risk ratio because the maximum
reported concentration is less than the corresponding reference
concentration.
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Benzo(a)pyrene was the only organic compound that exceeded its residential RBC. No
constituent exceeded both the applicable USEPA RBCs and the established background RC for
surface soil samples at NSA Memphis.

This PRE does not evaluate the potential exposure that might be experienced by a construction
worker should the acid neutralization unit be removed in the future. This would require an acute
or subchronic assessment of subsurface soil data. USEPA uses an exposure duration of 25 years
— a chronic exposure scenario. Exposure durations less than seven years, as would be assumed
for a construction worker scenario, are considered acute or subchronic. USEPA used
chronic-based toxicological information when calculating RBCs, or USEPA makes conservative
adjustments to reflect chronic exposure. In addition to the effect the exposure duration
differences would have on a construction worker’s cumulative risk and hazard estimates,
toxicological information used by USEPA to calculate RBCs would be adjusted to reflect acute
or subchronic toxicological endpoints rather than the chronic endpoints typically used. Acute
and subchronic thresholds are based on lower exposure durations than chronic thresholds, and
higher concentrations are generally necessary to elicit observable toxic effects. Higher
thresholds for toxic effects result in less conservative toxicological information, which would be
used to adjust RBCs for either acute or subchronic exposure. Because a construction worker
would be exposed under either acute or subchronic conditions, and RBCs based on chronic
exposure are generally more conservative, the commercial site worker scenario presented in this

PRE would be a more conservative scenario than that for a construction worker.

The Preferred Reuse Alternative in the Base Reuse and Development Plan (RKG Associates
Inc., 1995), indicates the most likely reuse of the parcel of land containing SWMU 26 will be
for light industrial operations. Due to the nature of this proposed use, a commercial setting can
be assumed to evaluate risk. With respect to the commercial scenario, the resulting ILCR and

HI were well below the established criteria of 10+ and 1, respectively. In addition, the resulting

7-5
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ILCR and HI for the residential scenario were below the established 10+ ILCR threshold and
the HI threshold of 1.

Conclusions and Recommendations
Based on the information gathered during this investigation, the following conclusions and

recommendations have been reached:

° SWMU 26 will likely be used for light industrial operations.

° Twenty-one semivolatile organic compounds and inorganics were detected in the soil

sample collected from the surface interval.

o Maximum reported concentrations of arsenic and beryllium exceeded residential soil
RBCs, and the reported concentration for arsenic exceeded the corresponding commercial
RBC. However, the detected concentrations of arsenic and beryllium do not exceed the

background RCs as shown on Tables 7-1 and 7-2.

. Based on a PRE performed on data from the sample collected from the O to 1-foot bls

interval;

—  Carcinogens — Both the commercial and residential ILCRs did not exceed the 10+
threshold, indicating suitability for lease with no further action for both

commercial and residential land use.
—  Noncarcinogens — Both the commercial and residential Hls did not exceed 1,

indicating suitability for lease with no further action for both commercial and

residential land use.

7-6
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8.0 CONCLUSIONS AND RECOMMENDATIONS

One surface soil sample collected next to the neutralization unit was analyzed for SVOCs,
pesticide/PCBs, and Appendix IX metals, and the results were used to prepare a PRE.
Subsurface soil samples were collected from three intervals at three locations surrounding the
N-102 Battery Acid Neutralization Unit and from one location next to the sanitary sewer line
which runs along the south side of Funafuti Street. The samples were analyzed for the following
metals: arsenic, cadmium, lead, nickel, mercury, and zinc. Based on the results of this

investigation, the following conclusions have been reached:

. Low concentrations of SVOCs were detected in the surface soil sample collected
immediately south of the neutralization unit, likely originating from storm water runoff
from the adjacent asphalt parking lot. Only one SVOC, benzo(a)pyrene, exceeded its
residential RBC; however, it did not exceed its industrial RBC or its applicable SSL.
Two inorganics in the surface soil sample exceeded RBCs. Arsenic exceeded the
industrial RBC, and beryllium exceeded the residential RBC. However, arsenic and
beryllium are naturally occurring compounds at NSA Memphis, and neither detected
concentration exceeded its respective RC or SSL. The only inorganic which exceeded
both the RC and the SSL was nickel in the surface soil sample; however, the detected
concentration did not exceed the residential RBC. It should be noted that nickel’s RC
for subsurface soil is 59.8 mg/kg.

. Detected concentrations of inorganics in each subsurface soil sample did not exceed their

RCs (2 times the mean background concentration) or USEPA SSLs.

. The PRE concluded that the property is suitable for lease for either residential or

commercial land use.

Based on the results of the Geoprobe investigation and the PRE at SWMU 26, no further action

is recommended for this site.
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%l I l j ENVIRONMENTAY 7TESTING & CONSULTING INC,
‘ 2924 WALNUT GROVE R(] - MEMPIUS, YN 38111 « PHONE (001) 327-2760  FAX {201) 3276234

July 14, 1992

Ms. Jan Campbell
P.O, Box 54188 7 254
Hiliington, TH 238054 cwml @

REF: ANALYTICAL TBSTING yd
SAMPLE DATE: 6729792 ).~
SITE ID3 NAS £
SAMPLE ID:  NORTH 102]BATTERY ACID (LIQUID-SOLID)

Dear Ms. Campbsoll:

The above refercnced sample his been analyzed gcr ¥our instructions.
The tests werée parformed in ojr 1aborator¥ (#02027) in accordance with
the Solid Waste Manual, S8#-84}. Tho mample was leached/filtered
acoordi‘n? to Method 1311, Toxlcity Characteristic Leaching Procedure.
The results are shown on the jttached Analysis Data Eheeta.

Please 0all our offica if you] have any questions.

Sincerely,

fatll .4~

Rapdall H, Thomas
Vice President

.ftja | i
Attachme - ,
0629;034nt E:: fl‘a'm: mx::i:s':":} m::’z 167] Wb
ce. Sees vOQros ] ¥ Co. s A‘(‘N G'u(qk),
f”"gmj“_ Mf\:a S__Mewplss
Fax s DS~ (S He !
Losw :le.z-oqu' ""/,o,/g,n‘f“o
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ENVIRONMENTAL TESTING AND CONSULTING, INC.
. * EMPHIS, TN
\ CLP METALS
¥

iliant Namaé : Del-Jen, Ino.
gite ID :+ NAS
?ample Ip : NORTH 102 BATTERY AClD
janple Date t 6/29/92 File Nene : _0629-034_
Date Arrived 5 6/29/92 Sample ID : _0629-034~1
Jate of TCLP Extraction 1 7/01/¢2, Laachate/Filtrats Combined

trix Classification 1 MiscejJlaneous/Liquid-Solia

Regulatory
Results MS Rgsults Teval Hethod Date

etals {ppm) recl  Fdc(ppm)? (ppm) (SW-846) Analyged By
Arsenic 0.061 104 NF J0.061 5,0 7061 7/08/92 JF
ﬁariun 0.30 112 NF 0.30 100.0 7080 7/02/92 BB
¢aamiun 0.066 102 NF J0.066 1.0 2130 7/02/92 BB
¢hromiunm <0,02 97 0.02 5.0 7190 7/701/9%2 BB
LeaaQ 2.66 95 2.80 5.0 7420 7/08/92 BB
Heroury 0.0015 100 NF {0.001S 0.2 7470 7/01/92 JF
Silver <0,01 100 NF [0.01 5.0 7760 7/02/93 BB
seleniun 0.006 91 0.007 1.0 7741 7/08792 J¥
Yocs Sea Attached
BNAS See Attached
Deteotion Limits (ppm)
A\reenic 0.002
éarlum 0.0
Fadmiux 0.002
Chromium 0.02
Leag 0.05
Haroury 0.001
Bilvar 0.01
“Bed aniumn 0.002
1 - Matrix Spike (%)Percant R{covery for Matrix Classification

June 29, 1990.
No Factor applied.

hF -

gyl

P - Sample results factored fdr Matrix Recovery

iﬁndall H. Tﬁomaa
Vice President

Bias per Federal Regist
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ENVIRONMENTAL TESTJNG AND CONSULTING, INC.
. MEMRHIS, TN
A ORGANIC ANAJYSIS DATA SHEET
' TCLP BASE NEUTRALY AND ACID EXTRACTABLES
CL]ENT NAME i _DPL-JEMN, INC, PROJECT # :
SITE ID t _NAS ANALYST 1t RR ____
SANPLE 1D t _NORTH 102 BATTERY ACID
SANPLE DATE : _06/29/92
DATE ARRIVED : _06/29/92 FILE NAME ¢ _0629-034.DOC_
MATRIX ! _TCLY LEACHATE/FIJTRATE  SAMPLE 2 1 _0629-034
DATE OF TCLP EXTRACTION 3 _07,/01/9%_
MATRIX CLASSIFICATION : _MISC LIRUID/SOLID
UAYE EATRACTED—— _D7/08/92 ... . METHOD (SW-B46): _8270
DATE ANALYZED : _07/16-17/92 l
SAMPLE NS SAMPLE REGULATOR
RESULTS REC2 RESULTS oLl LBVEL
CORPOUND (ppn) (%) FAC(ppm)3 (ppm)  (ppm)
- AN e e - - e ap ofh —— - e S0 S G, e e @R Ey emYnene-es W -
2,¢-Dinitrotoluene BDL . NF BDL___ _0.05 __0.13___
Hexachlorobenzene _...BDL ¢ NF BDL, _0.0% ___ 0,13 _
Hekachlorobutad{ene BDL _NF 8DL__ ., _0.05 ___0.50__
Hekachloroethane BDL B NF ___ _BDL _0.05 3,60
2-Hethylphenol (o-cresol) BDL _NF ___B®DL__ . _0.05 _200____
3-Hethylphenol (m-cresol)___BDL [ ___NF BDL ~0.05 _200_____
4-Kethylphenol p-cresolg BRL_ NF BDL, ~0.05 _200
- Nirrobenzene- BDL NF BOL, 0.0 ____2.00__
Pentachlorophenocl __0.05 __B3B __0.06 _0.05 _100
2,‘%,5-Trioh orophenol . _BDL NF _BDL _0.05 _400
2,p,6-Trichlorophenol BD — _NF ___BDL _0.05 ___2.00__
ryrlaine 8DL NP BDL, T0.05 __5.00_
SURROGATE STANDARDS RESULT EXP(ng/ul) SREC QC LIKITS
Nijtrobenzenea-as 21l 100 131 35-114__
2—-Fluorobiphenyl 112 100 112 43~116__.___
4-Terphenyl-414 3104 100 104 33~141
Phenol-Dé _171 200 86 10~94
2 Ja, 6-Tribromophanol _199 200 100 10-123 ____
2-pvorephencl 196 200 98 21-100___
% - ngECTION KE b TRIX CLASSIFICATION
-~ PO X p)
3| - Bhggéé §§§§§T§E$§X$§§ED §o MATRIX RECOVERY BIAS PER FEDERAL REGISTE
J JUNE 29, 1990.
BOL -~ BELOW DETECTYION LIMIT
NF - NO FACTOR APPLIED.

TABORATGRY MANAGER
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ENVIRONMENTAL TES

C rPHS TN 901 220

NG AND CONSULTING, INC.

. MEMNPHIS, TN
) ORGANIC AHNAFLYSIS DATA SHEET
! TCLP VO ILE COMPOUNDS
CLIENT NAME _DEL-~JEN, PROJECT { !
SITE ID t _NAS ANALYST : _LS
SAMPLE ID ! _NORTH 102 BATTERY ACID
SARPLE DATEH T _06/29/92 _
DATE ARRIVED _06/29/92 FIJ.B NAMB 1 _0629-034.DOC_,
MATRIX 1 _TCLP LEACHATE/F LTRATE SAMPLE # 1 _0629-034
DATE OF TCLP EXTRACTION
HATRIX CLASSYFICATION H QUID/SOLID
DAYE ANALYZED : _07/14/92_
METHOD (SW-846): _8240__ . __
SAMPLE MS SAMPLE REGULATO!
RESULTS REC? RESULTS pLl LEVEL
COHPOUND (ppm) (3) FAC(ppm)? (ppm)  (ppR)
Benzane BDL NF BDL _0.005 ____ 0.50
Cagrhon Tetrachlorida BDL, NF BDL _0.005 0.50
Chilorobenzane BDIL, . NF ___BDL _0.008 __100__ __
Chlloroform BDL NP BDL ~0.050 6,00
1,A~Dichlorobenzene __BDL__} NF ___BDL_ ____ _0.005 ___ _7.50
1,R~Dichloroethane BDI, | __ _NF BDL _0.005 ____0.50
1,A~Dichloroethene BOL___J NF BDL, 0,008 ____0.70
Meithyl Ethyl Ketona BDI. nF BDL —0.050 __200___
Tettrachloroethene BDL NP BDI, 0,005 __, _0.,70
Triichloroethene _BDL, NF BDL, _0.008 ____0.50
vinyl chlorida __BDL NF BDL, ~0.008 0.20
SURROGATE STANDARDS RESULT BXP(ug/L) 3IREC QC LIMITS
142~ Dichloroethane-d4 _39.9 50.0 80 76-—114___
Tdluene-ds T45.3 50.0__ 91 86-110___
{4Bromofluorobenzene _46.6 50.0___ 93 86-115___
1 = DETECTION LIHKIT
2 — MATRIX BPIKE RECOVERY FOR TRIX CLASSIPICATION.
3 - SAMPLE RESULTS PACTORED MATRIX RECOVERY BIAS PPR FEDERAL REGIST)
JUNE 29, 1990.
BPL - BELOW DETECTION L.IMIT
F — NO FACTOR APPLI®D,
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Appendix B

Analytical Results for Surface and Subsurface Soil Samples



FORMAT: XXXX\11234567890

XXXX\ - OPTIONAL project prefix

123 - SITE where sampis collected
4 - MATRIX / QC code

5678 - SAMPLING LOCATION

90 - DEPTH, INTERVAL, SERIAL ¥

All spaces MUST be tilled and no extra characters included.
Use zeroes as space-fillers. Indicate MS/MSDs on COCs.

MATRIX/QC CODES:

S - soul (surface, bornings, and trenches)
C - soi dupiicate sampie

M - sedimant (settied, fluid-borne solid)
N - sediment duplicate

G - groundwater )

M - groundwater duplicate sampie

W - surface water

R - surface water duphcate sample

U - siudge

Y - sludge duplicate

A - ar

Z - liquid waste ({inciuding {OW drums}
V - solid waste (including IDW drums)

T - tnp blank

E - squipment rinsate biank
D - D! system blank

P . potable water blank

F - tield blank

L - tilter btank

8 - EPA blind spike sampie
2 - cement blank

3 - dnilhing mud

4 . grout blank

5 - bentonite blank

6 - sand blank



DATALCP3 NSA MEMPHIS Page: 1
05/17/96 NSA MEMPHIS, RFI, ASSEMBLY C Time: 13:02
SWMU 26 - SURFACE SOIL SAMPLES
APX9-METAL SAMPLE ID ---=-~= > | 026-5-0005-01
i ORIGINAL ID ----- > | 0265580501
LAB SAMPLE ‘ID --->| 1437648
ID FROM REPORT -->| 026SSB0501
SAMPLE DATE ----- >1{ 03/06/96
MATRIX --=-~~=~---- >] Soil
UNITS ----------- > | MG/KG
CAS # [Parameter 1719 VAL
SB |Antimony 7.3 UR
AS |Arsenic 5.7
BA [Barium 82.8
BE |Beryllium 0.53 J
CD |Cadmium 1.2 uJ
CR |Chromium 15.2 J
CO{Cobalt 8.5 J
CU |Copper 15.6 U
PB |Lead 19.5
HG Mercury 0.12 U
NI |[Nickel 21.8
SE [Selenium 0.34 U
AG |Silver 1.6 J
TL |[Thallium 0.49 U
V [Vanadium 25.
ZNiZinc 65.1
SN |Tin 28.3 u

*** Validation Complete #*#*%*




DATALCP3 NSA MEMPHIS Page: 2
05/17/96 NSA MEMPHIS, RFI, ASSEMBLY C Time: 13:02
SWMU 26 - SURFACE SOIL SAMPLES
SWB46-PEST SAMPLE. ID ~------ > 026-$-0005-01
ORIGINAL ID ----- >| 026$SB0501
LAB SANPLE ID --->]| 143764
ID° FROM REPORT -->| 026SSB0501
SAMPLE DATE ----- >| 03/06/96
DATE EXTRACTED -->] 03/11/96
DATE ANALYZED :--->| 03/15/96
MATRIX --=m~=c=n >| soil
UNITS --------=-~ > | ug/Kg
CAS # |Parameter 1719 VAL
319-84-6 |alpha-BHC 2. u
319-85-7 |beta-BHC 2. u
319-86-8 |delta-BHC 2. u
58-89-9 |gamma-BHC (Lindane) 2. u
76-44-8 |Heptachlor 2. u
309-00-2 |Aldrin 2. u
1024-57-3 [Heptachlor epoxide 2. u
959-98-8 [Endosul fan 1 2. u
60-57-1[pieldrin 4.1 U
72-55-9|4,4-DDE 4.1 uJd
72-20-8 [Endrin 4.1 u
33213-65-9 |Endosul fan 11 4.1 U
72-54-8 |4,4'-DDD 4.1 u
1031-07-8 [Endosul fan sulfate 4.1 u
50-29-314,4'-DDT 4.1 u
72-43-5 |Methoxychlor 20. u
53494-70-5 {Endrin ketone 4.1 u
74621-93-4 |Endrin aldehyde 4.1 u
5103-71-9 |alpha-Chlordane 2. U
5103-74-2 |gamma-Chlordane 2. u
8001-35-2 |Toxaphene 41. u
12789-03-6 |{Technical Chlordane 41. u
12674-11-2 |Aroclor-1016 41. u
11104-28-2 |Aroclor-1221 41. u
11141-16-5 |Aroclor-1232 41, u
53469-21-9 |Aroclor-1242 41, U
12672-29-6 |Aroclior-1248 41, u
11097-69-1 |[Aroclor-1254 41. u
11096-82-5 |Aroclor-1260 41. uJd

*x% Validation Complete ***




DATALCP3 NSA MEMPHIS Page: 3
05/17/96 NSA MEMPHIS, RFI, ASSEMBLY C Time: 13:02
SWMU 26 - SURFACE SOIL SAMPLES
SUB46-SVOA SAMPLE 1D ------- >| 026-5-0005-01
ORIGINAL ID ----- > | 0265580501
LAB SAMPLE ID --->]| 143764
ID FROM REPORT -->| 026ssb0501
SAMPLE DATE ----- > 1 03/06/96
DATE EXTRACTED -->| 03/11/96
DATE ANALYZED --->| 03/12/96
MATRIX ---~-=--~-- >{ Soil
UNITS ---~==~---- ug/Kg
CAS # |Parameter 1719 VAL
108-95-2 |Phenol 430. u
111-44-4 |bis(2-Chloroethyl)ether 430. u
95-57-8 [2-Chlorophenol 430. u
541-73-111,3-Dichlorobenzene 430. u
106-46-7 |1,4-Dichlorobenzene 430. u
95-50-1|1,2-Dichlorobenzene 430. u
95-4B8-7 [2-Methylphenol (o-Cresol) 430. u
108-60-1|2,2'-oxybis(1-Chloropropane) 430. u
106-44-5 |4-Methylphenol (p-Cresol) 430. u
621-64~7 |N-Nitroso-di-n-propylamine 430. U
67-72-1 |Hexachloroethane 430. u
98-95-3 |Ni trobenzene 430, 1]
78-59-1 |Isophorone 430. U
88-75-5 [2-Nitrophenol 430. U
105-67-9 12,4-Dimethylphenol 430, U
120-83-2 [2,4-Dichtorophenol 430. u
120-82-1(1,2,4-Trichlorobenzene 430. U
-91-20-3 [Naphthalene 430, U
106-47-8 |4-Chloroaniline 430. u
111-91-1 |bis(2-Chloroethoxy)methane 430. u
87-68-3 |Hexachlorobutadiene 430. u
59-50-7 l4-Chloro-3-methylphencl 430. U
91-57-6 [2-Methylnaphthalene 430. u
77-47-4 jHexachlorocyclopentadiene 430. u
88-06-212,4,6-Trichlorophenol 430. u
95-95-4 |2,4,5-Trichlorophenol 1100. u
91-58-7 |2-Chloronaphthalene 430. U
88-74-4 {2-Nitroaniline 1100. U
131-11-3 Dimethyl phthalate 430. u
208-96-8 |Acenaphthylene 430. u
606-20-2 |12,6-Dinitrotoluene 430, U
99-09-2 {3-Nitroaniline 1100. U
83-32-9 |[Acenaphthene 430. u
51-28-5 |2,4-Dinitrophenol 1100. U
100-02-7 |4-Ni trophenol 1100. U
132-64-9 |Dibenzofuran 430. u

*** Validation Complete ***




DATALCP3 NSA MEMPHIS Page: 4
05/17/96 NSA MEMPHIS, RFI, ASSEMBLY C Time: 13:02
SWMU 26 - SURFACE SOIL SAMPLES
SWB46-SVOA SAMPLE ID ~-=-~-~ > | 026-5-0005-01
: ORIGINAL ID ----- >| 0265580501
LAB SAMPLE ID --->| 143764
1D FROM REPORT -->| 026ssb0501
SAMPLE DATE ----- >{ 03/06/96
DATE EXTRACTED -->| 03/11/96
DATE ANALYZED --->| 03/12/96
MATRIX --=~-=-~== >| Soil
UNITS ---------e- >| ug/Kg
CAS #|Parameter 1719 VAL
121-14-2 |2,4-Dinitrotoluene 430. u
'84-66-2 [piethylphthalate 430. u
7005-72-3 |4-Chlorophenylphenylether 430. u
86-73-7 |Fluorene 430. u
100-01-6 l4-Nitroaniline 1100. U
534-52-1 |[2-Methyl-4,6-Dinitrophencl 1100. u
86-30-6 [N-Nitrosodiphenylamine 430. U
101-55-3 |4-Bromophenyl -phenylether 430. u
118-74-1 |Hexachlorobenzene 430. u
87-86-5 |Pentachlorophenol 1100. u
85-01-8 |Phenanthrene 120. J
120-12-7 |JAnthracene 430. V]
86-74-8 |Carbazole 430. u
84-74-2 IDi-n-butylphthalate 430. u
206-44-0 |F luoranthene 220. J
129-00-0 |Pyrene 190. J
85-68-7 |Butylbenzylphthalate 430. u
91-94-1[3,3'-Dichlorobenzidine 430, u
56-55-3 |[Benzo(a)anthracene 110. J
218-01-9 |Chrysene 110. J
117-81-7 |bis(2-Ethylhexyl)phthalate (BEHP) 61. J
117-84-0 [Di-n-octyl ‘phthalate - 430, u
205-99-2 {Benzo(b)f luoranthene 110. J
207-08-9 [Benzo(k) fluoranthene 89. J
50-32-8 |Benzo(a)pyrene 99. J
193-39-5 |Indeno(1,2,3-cd)pyrene 48. J
53-70-3 |[Dibenz(a,h)anthracene 430. u
191-24-2 Behzo(g,h,i)perylene 51. d

*** Validation Complete ***




DATALCP3 NAS MEMPHIS Page: 1
10/30/95 NAS MEMPHIS, RFI, ASSEMBLY C Time: 11:24
SWMU 26 - Primary Samples

METAL .- SAMPLE 1D -=---== > | 026-5-0001-04 026-5-0001-08 026-5-0001-18 026-5-0002-04 026-5-0002-08 026-5-0002-18
RS ORIGINAL ID ~=--- >| 0265000104 0265000108 0265000118 0265000204 0265000208 0265000218
LAB SAMPLE 'ID --->| 4-124590s 4-124591s 4-124592s 4-124593s 4-1245948 4-124595%
1D FROM REPORT --> | 0265000104 0265000108 0265000118 0265000204 0265000208 0265000218
SAMPLE DATE ==--- >| 06/05/95 06705795 06/05795 06705795 06705795 06705795
MATRIX =----=-5=z >} Soil Soil Soit Soil Soil Soil
UNITS ---=-==-=c= >1 MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
CAS # [Parameter 1439 VAL | 1439 VAL | 1439 VAL | 1439 VAL | 1439 VAL | 1439 VAL
AS |Arsenic 3.6 uJ 5.1 J 2. VA 9. J 3.8 J 2.9 uJ
b |Cadmium 0.75 uJ 0.76 uJ 0.73 W 0.79 . UJ 1. J 0.72 W
P8 |Lead 6.3 7.6 5. 7.8 6.1 5.8
HG [Mercury "0.13 .U 0.32 .U g.12. .U 0.13 .U 0.12 0.12 U
NI [Nickel 11.8 J 15.9 J 13.5 J 18.8 J 16.8 J 14.5 J
2N [Zinc 29.2 32.3 17.7 42. 31.6 15.1
SB |Ant imony NR NR NR NR NR NR
BA |Barium NR NR NR NR NR NR
BE |Beryllium NR NR NR NR NR NR
CR |Chromium NR NR NR NR NR NR
€0 [cobal t NR NR NR NR NR NR
€U |Copper NR NR NR NR NR NR
SE [Selenium NR NR NR NR NR NR
AG |Silver NR NR NR NR NR NR
TL [Thal lium NR NR NR NR NR NR
V' [vanadium NR NR NR NR NR NR
SN|Tin NR NR NR NR NR NR

*** Validation Complete ***




DATALCP3 NAS MEMPHIS Page: 2
10/30/95 NAS MEMPHIS, RFI, ASSEMBLY C Time: 11:24
SWMU 26 - Primary Samples

METAL SAMPLE 1D ==~--== > | 026-5-0003-04 026-5-0003-08 026+5-0003-18 026-5-0004~04 026-5-0004-08 026-5-0004-15
2 ORIGINAL ID ~=-~- >| 0265000304 026S000308 - 0265000318 - 0265000404 0265000408 0265000415
LAB SAMPLE ID --->] &4-124596S 4-124597S 4-124598S8 4-124599S 4-124600S 4-124601S
1D FROM REPORT -->] 0265000304 0265000308 0265000318 0265000404 0265000408 0265000415
SAMPLE DATE ----~ > 1.06/05/95 06/05/95 06705795 06/05/795 06/05/95 06705795
MATRIX ~-=or==v=- >! Soil Soil Soit Soil Soit Soil
UNITS -=-===somss >| MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
CAS # |[Parameter 1439 VAL 1439 VAL 1439 VAL 1439 VAL 1439 VAL 1439 VAL
AS jArsenic 6.6 J 0.49 UJ 1.1 uJ 3.9 J 7.3 1.7 uJ
€D {cadmium 0.97 4 0.96 4 0.77 4 0.78 J 1.2 0.68 uJ
PB |Lead 5.9 7.4 7.1 0.49 U 5.2 6.5
HG {Mercury " 0.12 U 0.12 v 0.12: U 8.12. U 0.12 0.12 .~U
NI iNickel 18.5 J 15.8 J 1.1 J 19.9 J 16.4 1.4 J
2N {2inc 34.7 29. 18. 301 23.8 21.
SB |Antimony NR NR NR NR NR NR
BA {Barium NR NR NR NR NR NR
BE [Beryllium NR NR NR NR NR NR
CR |Chromium NR NR NR NR NR NR
CO |Cobalt NR NR NR NR NR NR
CU |Copper NR NR NR NR NR NR
SE [Selenium NR NR NR NR NR NR
AG |Silver NR NR NR NR NR NR
TL [Thallium NR NR NR NR NR NR
V' |vanadium NR NR NR NR NR NR
SN |[Tin NR NR NR NR NR NR

*** Validation Complete **%*
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EXECUTIVE SUMMARY

The Assembly C Site Investigation Plans (E/A&H 1995) proposed two phases of investigation
for a Confirmatory Sampling Investigation (CSI) at Solid Waste Management Unit (SWMU) 27,
the Northside Sewage Treatment Plant at Naval Support Activity (NSA) Memphis. The first
phase consisted of a hand-auger and Geoprobe investigation of the former sludge drying beds.
Based on the results of the first phase, the second phase, consisting of advancing and sampling
soil borings and monitoring wells, is not required. This report summarizes the activities

conducted during the CSI’s first phase and the resuiting findings and conclusions.

During the Geoprobe investigation, nine surface soil and 18 subsurface soil samples collected
from nine sampling locations were analyzed for volatile organic compounds (VOCs) and
Appendix IX metals. To finalize the Resource Conservation and Recovery Act closure of the
SWMU, a hand auger was used to collect additional surface soil at three of the sampling
locations in the sludge drying beds; these samples were analyzed for semivolatile organic
compounds (SVOCs) and pesticides/polychlorinated biphenyls. The surface soil sample results
were used to prepare a Preliminary Risk Evaluation (PRE). Groundwater samples were
collected from the upper fluvial deposits with a Geoprobe at six of the nine soil sampling

locations. The groundwater samples were analyzed for VOCs only.

The only VOCs identified in surface and subsurface soil were low concentrations of
isopropylbenzene/bromobenzene at Locations 3 and 6. No risk-based concentration (RBC) exists
for either of these compounds, which could not be distinguished by the onsite laboratory

instrumentation due to similar retention times.

Eight pesticides were detected in the three surface soil samples. The dieldrin concentration
exceeded the industrial RBC and the soil screening level (SSL) in two samples and exceeded the
residential RBC and the SSL in the third sample. However, dieldrin is ubiquitous to
NSA Memphis due to its basewide aerial application during the 1950s and 1960s. Aldrin was
detected above the SSL, but did not exceed its residential RBC.

iv



Nineteen SVOCs were detected in the three surface soil samples. The concentration of
benzo(a)pyrene exceeded the industrial RBC at one location, and exceeded the residential RBC
at a second location. Benzo(a)anthracene exceeded both the residential RBC and the SSL at one
location. Benzo(b)fluoranthene and dibenz(a,h)anthracene exceeded the residential RBC at one

location, and chrysene exceeded the SSL at one location.

Sixteen metals were detected in the surface soil samples, most of which exceeded their
background reference concentrations (RCs, or two times the mean background concentration)
at NSA Memphis. Arsenic exceeded its RC, industrial RBC, and SSL at two locations.
Beryllium was identified at concentrations above the residential RBC in most samples; however,
the background RC of beryllium (0.96 milligrams per kilogram [mg/kg]) exceeds the residential
RBC (0.15 mg/kg). No other metal exceeded its residential RBC. The SSL and the background

RC were exceeded for barium at two sampling locations and for mercury at one location.

Sixteen metals were detected in the subsurface soil samples. Barium exceeded the SSL and the
RC in one sample. Antimony and tin, which do not have SSLs, exceeded their RC in two

subsurface soil samples each.

No VOCs were identified in groundwater by the onsite laboratory. Three groundwater samples
were split and submitted to the offsite laboratory for confirmation analysis. The only VOCs
identified in the split samples were acetone at two locations, toluene at one location, and carbon
disulfide at one location. Acetone is a common laboratory artifact. No RBCs for tap water or
maximum contaminant levels for drinking water were exceeded by VOCs detected in

groundwater.

The PRE resuits indicate the property is suitable to lease for commercial land use. Based on
the results of the first phase and the anticipated commercial land use of the property, no further

action is recommended for SWMU 27.
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1.0 INTRODUCTION

As part of the U.S. Navy Installation Restoration Program, the following Confirmatory Sampling
Investigation (CSI) report has been prepared for Solid Waste Management Unit (SWMU) 27,
the Northside Sewage Treatment Plant, at Naval Support Activity (NSA) Memphis,
Millington, Tennessee. Figures 1-1 and 1-2 provide a location map and aerial photograph,
respectively, of SWMU 27.

As a result of the Base Closure and Realignment Act of 1990 (BRAC), a portion of
NSA Memphis, which includes SWMU 27, will be closed and prepared for transfer to the
City of Millington. Eight SWMU assemblies (i.e., groups) have been defined for the
NSA Memphis Resource Conservation and Recovery Act (RCRA) Corrective Action Program.
Four of these assemblies (A, B, C, and D) are on closing portions of the base and have been
categorized and ranked according to their BRAC status. SWMU 27 is in Assembly C, which
is composed of five SWMUs requiring CSIs to determine whether a release of contaminants has
occurred and, if so, whether RCRA Facility Investigation (RFI) characterization will be
required. The remaining four assemblies (E, F, G, and H) are on portions of the base that will
remain open. The investigation, undertaken by EnSafe/Allen & Hoshall (E/A&H), adhered to
the requirements of the Hazardous and Solid Waste Amendments portion (HSWA-TN0O2) of
RCRA Permit No. TN2-170-022-600 and applicable regulations.

The Assembly C Site Investigation Plans (E/A&H, 1995) proposed two phases of investigation
for the CSI at SWMU 27. The first phase consisted of a soil and groundwater investigation
using a hand auger and truck-mounted Geoprobe equipment. Based on the resuits of the first
phase, the second phase, consisting of installing and sampling soil borings and monitoring wells,
is not required. The surface soil sample resuits were used to prepare a Preliminary Risk
Evaluation (PRE). The PRE indicates the property is suitable to lease for commercial land use.
This CSI report summarizes the activities conducted during the first phase of the CSI and

provides conclusions, including a recommendation for no further action.
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2.0 SITE DESCRIPTION AND HISTORICAL INFORMATION

2.1  Site Description

SWMU 27 is the site of a former sewage treatment plant (STP) at the southwest corner of the
NSA Memphis Northside near Dakar Street Extended and Outlet Avenue. The STP was
constructed in 1943 and included a digester tank (N-44), a control house, six treatment tanks
(N-45) and four sludge drying beds (N-46). The STP is no longer in use, and site features have
been demolished. There are conflicting dates as to when the STP was demolished — either in
the mid-1970s or as late as 1984. There are also reports of the operations discontinuing between
the late 1940s and early 1950s, suggesting less than 15 years of operation. Figure 2-1 shows

the locations of the former site features.

The site exhibits extensive revegetation, both natural and anthropogenic, which, based on the
maturity of the trees, is likely the result of about a 20-year period of regrowth. A visual site
inspection (VSI) was conducted by E/A&H in January 1995, when most of the vegetation was
dormant. Although a previous VSI conducted in April 1990 did not identify traces of the STP,

sparse winter vegetation made a few remnants more visible.

A small piece of a reinforced concrete surface was observed beneath approximately 4 to 6 inches
of soil and detritus in the area of the former digester, indicating some remnant foundations or
structures may still exist beneath the topsoil. On the western side of the site, approximately
150 feet of a 3-foot wide, 6-inch thick concrete walkway was exposed in several areas. In one
such area, the top of an open-ended, 12-inch-diameter iron pipe was visible crossing beneath the
walk. The walk was oriented east-to-west near the north edge of N-45 and extended to the old
Illinois Central Gulf Railroad tracks, oriented northeast-southwest along the western site
boundary.  Although still quite prominent, this feature was not identified on the

STP construction plans, and its purpose is unknown.

2-1



Confirmatory Sampling Investigation Report

Assembly C — SWMU 27, Northside Sewage Treatment Plant
NSA Memphis, Millington, Tennessee

Revision 2: September 25, 1996

This page intentionally left blank.

2-2



FORMER TREATMENT ,'\\/\
TANKS —— ¢

CONSTRUCTION
DEBRIS
SWMU 36

T\}STP
INCINERATOR)

(/
SWMU 27
@\ FORMER

MH#3 DIGESTER

(APPROX.

LOCATION)

FORMER SLUDGE
DRYING BEDS AGRICULTURAL
LAND
LEGEND
L FORMER LOCATION RCRA FACILITY
OF SITE STRUCTURES INVESTIGATION
NSA MEMPHIS
MILLINGTON, TN
FIGURE 2—1
SITE MAP
100 0 100 NORTHSIDE
: —— SEWAGE TREATMENT PLANT
SCALE FEET SWMU 27
DWG DATE: 10/23/95 JDWG NAME: 94SM27




Confirmatory Sampling Investigation Report

Assembly C — SWMU 27, Northside Sewage Treatment Plant
NSA Memphis, Millington, Tennessee

Revision 2: September 25, 1996

This page intentionally left blank.

24



Confirmatory Sampling Investigation Report

Assembly C — SWMU 27, Northside Sewage Treatment Plant
NSA Memphis, Millington, Tennessee

Revision 2: September 25, 1996

A large, octagonal concrete manhole/cap identified on the 1942 STP plans as "M.H. #3" is
approximately 120 feet west of the former sludge drying beds. This manhole reportedly
provides access to an 18-inch sewer discharge pipe and contains a 15-inch automatic flood gate.
The rest of the site is overgrown, dominated by rows of planted pine trees with mixed deciduous
trees and a thick understory. The dirt roadway east of the STP is still maintained to allow for
occasional access. Beneath an inch of topsoil and high grass, the gravel drive to the north of

the STP is also present. No other STP features were apparent during the 1995 VSI.

Several small sink holes are in the wooded areas, some of which contain standing water. The
old Illinois Central Gulf Railroad track is approximately 450 feet west of the site. A drainage
ditch parallels the western side of the railroad track (see Figure 1-1). Surface water at the site
drains west-southwest, crosses under the railroad track through a culvert, and flows into the
drainage ditch, which conveys the water approximately 700 feet southwest of the culvert where
it enters North Fork Creek. North Fork Creek, in turn, conveys water southward for
approximately 4,500 feet to the Big Creek Drainage Canal, which parallels the south boundary
of NSA Memphis.

2.2  Historical Site Operations

While in operation, the STP reportedly received mostly sanitary waste from the Northside of the
base. There was, however, a period during the 1940s and 1950s in which some industrial
wastes (oils, solvents, and paints) were reportedly discharged to the sewage system from various
operations. Water was removed from sewage sludge by pumping it onto the four 20-foot by
55-foot drying beds. The drying beds consisted of a three-layer filter substrate, made up of
8 inches of sand, 6 inches of pea gravel, and a 10- to 13-inch layer of coarse aggregate. Within
the aggregate layer was a system of 6-inch drain lines to transport percolated water. Drying bed
diagrams indicate that each bed was open to undisturbed earth below the aggregate substrate.
This interface is most likely the release point for STP contaminants, and this is the only

treatment process at the site during which waste was likely to directly contact native soil.

2-5
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3.0 PREVIOUS INVESTIGATIONS
Before the CSI, no investigations were performed at SWMU 27.
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4.0 FIELD INVESTIGATIONS AND METHODOLOGY
The CSI soil and groundwater sampling program was intended to determine if contaminants

associated with past activities at SWMU 27 were present. Specifically, the CSI objectives were:

o Determine the potential for subsurface soil contamination in the loess as a result of

sludge drying practices.

. Determine the potential for groundwater contamination in the surficial aquifer as a result

of sludge drying practices.

. Determine the suitability of the property for leasing by preparing a PRE.

This section summarizes the soil and groundwater sampling tasks during the first phase of the
CSI, which was conducted using a hand auger and Geoprobe sampling equipment. The field
sampling activities followed the procedures outlined in the U.S. Environmental Protection
Agency (USEPA)- and Tennessee Department of Environment and Conservation-approved
Comprehensive RFI Work Plan (E/A&H, 1994) and Assembly C Site Investigation Plans
(E/A&H, 1995).

A description of the sample locations and the rationale for sampled intervals are presented in
Sections 4.1 and 4.2, respectively, of this CSI report. Section 4.3 presents the specific sampling

protocols (sample processing, labeling, and chain-of-custody documentation).

Analytical Parameters

Nine surface soil samples, 18 subsurface soil samples, and six groundwater samples were
collected during the CSI to determine the nature and extent of contamination by volatile organic
compounds (VOCs), and metals associated with sludge drying practices at SWMU 27. In

addition, three surface soil samples were also analyzed for chlorinated pesticides/polychlorinated
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biphenyls (PCBs) and semivolatile organic compounds (SVOCs). Hydrologic, Incorporated’s
mobile onsite laboratory analyzed the soil and groundwater samples for VOCs using USEPA
Method 8021. Twenty-five percent of the soil and groundwater samples submitted to Hydrologic
for VOC analysis were split and submitted to the National Environmental Testing, Inc. (NET),
laboratory in Bedford, Massachusetts, for confirmation analysis by USEPA Method 8240. NET
analyzed the samples for pesticides/PCBs, SVOCs, and Appendix IX metals by the USEPA
Methods 8080, 8270, and the 6010/7000 series, respectively.

Hydrologic used a Level II-equivalent Data Quality Objective (DQO) for onsite sample analysis.
NET used a Level III-equivalent DQO for 95% of the samples and a Level IV-equivalent DQO
for 5% of the samples.

E/A&H validated the analytical results of the three surface soil samples analyzed for
pesticides/PCBs and SVOCs. Validata Che_mical Services, Inc., of Norcross, Georgia, validated
the analytical results of the remaining NET samples. Attachment 1 contains the validation

report, which indicates that the overall data quality of the analytical work is satisfactory.

Hand-Auger Sampling Methods

E/A&H collected three surface soil samples for pesticide/PCB and SVOC analyses using a 3-inch
diameter, stainless-steel hand auger. The hand auger was advance from land surface to 1 foot
below land surface (bls) using a clockwise motion. The soil collected in the auger was placed

in a stainless-steel bow! for processing.

Geoprobe Sampling Methods

Tri-State Testing Services, Inc., (Tri-State), of Memphis, Tennessee, collected the soil and
groundwater samples using a truck-mounted hydraulically driven, Geoprobe sampling system.
Soil samples were obtained by advancing a 1-inch diameter soil probe to the desired sampling

depth. The 48-inch sampler, situated at the end of the probe, contained a "push point" which
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retracted when the sampling interval was reached. The sampler was then advanced through the
sampling interval. The soil sample was then retrieved from the borehole and the collected
material removed from the sampler. The samples were collected in a stainless-steel sampler
lined with an acetate sleeve, which minimized sample handling and maintained sample integrity.
Groundwater samples were obtained with a 1-inch diameter, stainless-steel groundwater sampler
equipped with a 12-inch long, 0.010-inch slotted screen. The groundwater sampler was pushed
to the selected sampling depth, retracted approximately 24 inches to open up the screen, and the
void was allowed to fill. A piece of 0.25-inch diameter tubing was inserted into the screen
assembly and attached to a transfer cap/bottle system. A vacuum was then placed on the transfer
system, and the groundwater sample collected from the tubing after it was removed from the

sampler.

4.1 Investigation of Soil and Groundwater

Nine sampling locations were proposed in the Assembly C Site Investigation Plans to define the
nature and extent of contamination, if any, associated with the former sludge drying beds. Two
sampling locations were placed in each cell of the sludge drying beds (Locations 1 through 8),
and one location (Location 9) was placed north of the sludge drying beds in a presumed

upgradient position. Figure 4-1 shows the sampling locations.

4.2  Sampling Rationale and Methods
The Assembly C Site Investigation Plans (E/A&H, 1995) stated that the following four soil/and

or groundwater samples would be collected from each Geoprobe location during the CSI:

. One surface soil sample (0 to 1 foot bls);

o One soil sample from the native soil just beneath the bottom layer of filter bed aggregate;
o One sample, either soil or groundwater, from the soil-water interface in the loess; and
° One groundwater sample from the top of the fluvial deposits.
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To determine the intervals to be sampled, the first Geoprobe boring (Location 1) was sampled
continuously to 14 feet bls. In this boring, native soil was encountered at 4 feet bls, the
soil/water interface in the loess at 13 feet bls, and fluvial deposits groundwater at 44 feet bls.
Native soil in subsequent borings was encountered at 5 feet bls, and the soil/water interface in
the loess between 11 and 12 feet bls. No groundwater samples could be collected from the

loess. Based on field observations, the following intervals were selected for CSI sampling.

. One surface soil sample (0 to 1 foot bls)

° One subsurface soil sample from the native soil just beneath the bottom layer of filter bed

aggregate (5 to 6 feet bls)

. One subsurface soil sample from the soil/water interface in the loess (11 to 12 feet bls)

. One groundwater sample from the top of the fluvial deposits (44 feet bls)

Exceptions to the above sampling intervals occurred at Location 1, where soil samples were
collected from the 4- to 5-foot and 13- to 14-foot intervals, based on field observations. No
fluvial deposits groundwater samples were collected from Locations 3, 4, and 7 due to the
insufficient volume of groundwater which entered the sampler. These deviations were recorded

in the field logbook.

During the Geoprobe investigation, Quality Assurance/Quality Control (QA/QC) samples were
collected to test the level of reproducibility attainable in the sampling and analytical processes.
QA/QC samples were analyzed for VOCs as were the associated environmental samples. Soil
and groundwater duplicate samples collected at a frequency of 25% during the investigation were
submitted to the offsite laboratory (NET) for confirmation analysis. The analytical results of

the duplicate samples are discussed in Section 6, Nature and Extent of Contamination.
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After reviewing the results of the Geoprobe investigation, three surface soil samples were
proposed in the Assembly C Confirmatory Sampling Investigation Report (E/A&H, Revision 0,
November 1995) to provide data needed to prepare a PRE. The samples were collected at
Locations 1, 2, and 5 (refer to Figure 4-1) in the sludge drying beds. These locations were
chosen based on the analytical results of the Geoprobe investigation (where USEPA residential
or industrial risk-based concentrations [RBCs] for arsenic and beryllium had been exceeded in

surface soil samples) and sampling accessibility.

An E/A&H geologist logged and processed the soil samples for submittal to the analytical
laboratories. Tri-State collected the soil samples with the Geoprobe rig using the 1-inch
diameter soil probe lined with an acetate sleeve. To minimize the potential loss of volatiles, soil
samples for VOC analyses were placed in bottles immediately after collection. Soil samples for
metals analyses were homogenized in a stainless-steel bowl in accordance with Section 4.2.10
of the Region IV USEPA Standard Operating Procedures/Quality Assurance Manual and
containerized as outlined in Section 4.4.4 of the Comprehensive RFI Work Plan. Groundwater
samples from the fluvial deposits were collected directly from the sampler and containerized in
prepreserved vials. All samples were placed immediately on ice for transport to the onsite and

offsite laboratories.

The sampling protocol adhered to the approved Comprehensive RFI Work Plan (E/A&H, 1994)
and the Assembly C Site Investigation Plans (E/A&H, 1995). Sample handling was minimized.
When transferring material from the sampling device to containers, the operation was conducted
expediently, in as clean an environment as possible. A new pair of disposable gloves was
donned before collecting each soil and groundwater sample. Empty containers were kept

packaged until used, at which time they were immediately chilled and isolated in coolers.

4-8



Confirmatory Sampling Investigation Report

Assembly C — SWMU 27, Northside Sewage Treatment Plant
NSA Memphis, Millington, Tennessee

Revision 2: September 25, 1996

4.3  Sample Processing and Chain-of-Custody Procedure

All samples collected in the field were labeled with a 10-digit alphanumeric code that identifies
the site, sample type, sample location, and interval. The first three digits identify the site
location, and the fourth digit identifies the sample matrix (S = soil, G = groundwater). The
next four digits identify the sampling location, and the last two digits are the deepest point of
the sampling interval. For example, the sample label "027S000212" designates a SWMU 27 soil

sample collected from Location 2 at a maximum depth of 12 feet. -

Clean sample containers provided by the testing laboratory were shipped to E/A&H in sealed
packages. Sample containers were labeled with the sample identification number, date,
sampler’s name, and requested analytical parameter, then placed in a cooler immediately
following collection. Each sample was logged in the field logbook. Samples for offsite
laboratory analysis were prepared for shipment by wrapping each container individually in
bubble wrap, placing it in a resealable plastic bag, and packing it on ice inside a sturdy cooler.
Cooler lids were secured with packing tape and sealed with signed custody seals. Packaged
samples were then shipped overnight via FedEx priority service for next morning delivery. The
offsite laboratory was notified the day of shipment of the number of samples submitted. All
sample shipments were reported to have arrived at NET in good condition and at the appropriate

temperature.

To ensure the integrity of the sample transfer process, a strict chain-of-custody procedure was
implemented. The procedure, initiated in the field, was conducted through custody transfer to
the analytical laboratory. A chain-of-custody form was completed for each batch of samples,
itemizing sample numbers, containerization, preservatives, analyses requested, date and time of
sampling, and FedEx shipping number. Custody transfers were recorded by signature, date, and

time of relinquishment, and receipt of custody by the parties involved.
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4.4 Grouting Procedure

Tri-State filled each Geoprobe boring with neat cement grout following sample collection.

4.5 Decontamination Procedures

Tri-State decontaminated the downhole field equipment which did not come in contact with the
samples (i.e., rods, split-spoons) with a nonphosphate detergent and a deionized, organic-free
water rinse. All downhole equipment and sampling tools which could contact the collected
samples were decontaminated before and after each use in accordance with guidelines set forth

in the Assembly C Site Investigation Plans, which consisted of the following steps:

o Wash with a hot soap and water mixture

. Rinse with potable water

. Rinse with deionized organic-free water

o Rinse twice with pesticide-grade isopropyl alcohol
o Rinse with deionized organic-free water

o Wrap with aluminum foil or plastic

A new pair of disposable nitrile gloves was donned before handling decontaminated sampling
equipment. Surface and subsurface soil samples were collected directly from the hand auger or
the acetate sleeves within the stainless-steel sampler, and groundwater samples were collected
directly from the groundwater sampler. Therefore, no investigation-derived waste was generated

from these sampling activities.
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5.0 GEOLOGY AND HYDROGEOLOGY

5.1 Regional Geology and Hydrogeology

The general hydrogeology of the Memphis area is discussed in detail in Section 2.11 and a
conceptual model of the hydrogeology at the NSA is presented in Section 2.12 of the
Comprehensive RFI Work Plan (E/A&H, 1994). Updated information is available in the
Hydrogeology of Post-Wilcox Group Stratigraphic Units in the Area of the Naval Air Station
Memphis, Near Millington, Tennessee (Kingsbury and Carmichael, 1995), provided in
Attachment 2 of this document. On the basis of this updated information, the hydrogeology of

NSA Memphis is re-summarized below.

- The two stratigraphic units investigated during the RFIs at NSA Memphis are the loess/alluvial
deposits of Pleistocene and Holocene age and the underlying fluvial deposits of Pleistocene to
Pliocene age. The loess — eolian deposits consisting of silt, silty clay, clay, and minor amounts
of sand — is the principal unit occurring at land surface throughout the NSA Memphis
Northside. Alluvium, which is restricted to stream valleys, includes alluviated or reworked
loess. The loess is typically O to 65 feet thick in the Memphis area; at NSA Memphis it ranges
from 15 to 45 feet thick. Water-bearing zones are present in the loess primarily in the upper
part of this unit; however, yields are low and water quality analyses performed during the water
use survey portion of previous underground storage tank investigations indicate that loess
groundwater does not meet many primary and secondary drinking water standards. Previous
investigations at NSA Memphis have found depth to water in the loess varying between 5 and
15 feet bls and vertical hydraulic conductivities to range from 10+ to 10-8 centimeters per second
(cm/sec). Although the loess may be considered an aquitard on the basis of the relatively low
hydraulic conductivities, this shallowest water-bearing zone is present within this interval.
Groundwater flow in the loess is primarily downward, although locally some groundwater in the

loess may discharge to nearby streams, drainage ditches, and other surface water bodies.
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The fluvial deposits underlie the loess in upland areas and consist of sand, gravel, and some
clay, with thin layers of ferruginous sandstone and conglomerate at the base. This unit ranges
from O to 100 feet thick in the Memphis area; on the Northside of NSA Memphis it ranges from
10 to 60 feet thick and represents the most significant component of the surficial aquifer. Many
shallow domestic wells in the Memphis rural areas are completed in the fluvial deposits.
Relative groundwater elevations between wells completed in the loess/alluvium and fluvial
deposits indicate semiconfined to confined conditions in the fluvial deposits. Typically a
downward vertical gradient exists between water in the loess and the fluvial deposits. Sediments
in the fluvial deposits generally coarsen with depth, and typically, the upper portion consists of
a mixture of very fine sand with varying degrees of silt and clay and becomes increasingly less
silty with depth, grading into a fine to medium sand near the middle of the unit. Grain sizes
typically coarsen below this interval, grading into a gravelly sand near the fluvial deposits basal

section.

The fluvial deposits are underlain by the Cockfield Formation, a part of the Jackson-upper
Claiborne confining unit, which is a heterogeneous formation consisting of very fine silty sand
interbedded with clay and silt lenses or clay with interbedded fine sand lenses. The Cockfield
Formation ranges in thickness from approximately 35 to 180 feet in the NSA Memphis area.
The more-permeable characteristics of the fluvial deposits, compared to the relatively
impermeable properties of the overlying loess/alluvium and the underlying Jackson-upper
Claiborne confining unit, result in the fluvial deposits being the preferential zone of groundwater

flow and the route for contaminant transport in NSA Memphis’s subsurface.

5.2°  Site-Specific Geology and Hydrogeology
The following sections provide site-specific geologic and hydrogeologic information obtained
from stratigraphic test borings, the Assembly A SWMU 60 RFI investigation, and the SWMU 27

Geoprobe investigation.
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USGS Stratigraphic Test Boring

In 1994, the U.S. Geological Survey drilled the 200-foot deep stratigraphic test hole 4
approximately 500 feet south of the main runway and about 2,100 feet northeast of SWMU 27.
Attachment 2 of this document contains a copy of the previously referenced Kingsbury and
Carmichael publication, which provides a geologic cross-section showing test hole 4 (USGS
designation Sh:U-99). The test hole was originally to be advanced approximately 15 feet into
the Cook Mountain Formation (the confining unit separating the Memphis aquifer from the
overlying Cockfield Formation and shallower units). However, due to the unanticipated thinness
of the Cockfield Formation, this borehole was advanced approximately 50 feet into the
Memphis Sand. Cuttings from the test hole were visually logged by a field geologist during
drilling, and geophysical logs were run following completion of the hole. Lithologies

encountered in the test hole were as follows:

Loess: Approximately 40 feet of wind-blown silt deposits (loess)
consisting of silt and clay.

Fluvial Deposits: Approximately 30 feet of fluvial deposits consisting of sand
and gravel.

Cockfield Formation: Approximately 35 feet of alternating sand, clay, and some
lignite.

Cook Mountain Formation: The Cook Mountain, characterized as a brownish-gray to

olive-gray dense clay approximately 50 feet thick, is
defined as the upper confining unit between the surficial
aquifers and the Memphis Sand aquifer.

SWMU 60 RFI

Shallow subsurface soil and groundwater information was collected while implementing the
Assembly A RFI at SWMU 60, the Northside Landfill, approximately 500 feet east of
SWMU 27. During the RFI, six soil borings were advanced and sampled, and 10 groundwater

monitoring wells were installed, six in the loess and four in the lower fluvial deposits at various
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locations just outside the landfill’s perimeter. Attachment 2 contains a copy of the soil
boring/monitoring well logs for the SWMU 60 RFI. The SWMU 60 RFI report is currently
being prepared by E/A&H and will be submitted in final form later. Based on the information
provided by the soil borings, silt and clay (loess) is present from ground surface to a depth of
between 39 and 45 feet. Groundwater was first encountered in the loess at approximately 9 to
10 feet bls in all borings but was found to equilibrate within 3 or 4 feet of the surface in the
completed wells, indicating confined groundwater conditions. A Shelby tube was collected from
boring 60S0003 at the 20- to 22-foot depth interval. Geotechnical analysis of the sample
indicated a vertical hydraulic conductivity of 1.7 x 107 cm/sec for the loess at this location.

Grain-size analysis indicated a silty clay classification.

The top of the fluvial deposits contained silty sand and sand with alternating layers of sandy
gravel and clay lenses. Gravel content typically increased with depth, as well as the sand
grain-size distribution, which generally was fine in the upper part and coarse in the lower part.
The base of the fluvial deposits/top of the Cockfield Formation was found to range between
75 and 96 feet bls. The top of the Cockfield was characterized by a grayish brown to pale

brown clayey silt with a fine micaceous sand.

A specific capacity of 0.91 gallons per minute per foot of drawdown was calculated during a
pump test of well 60MWO4LF (approximately 800 feet southeast of SWMU 27), screened in the
lower fluvial deposits. Using this specific capacity and an aquifer thickness of 55 feet at this
location, a hydraulic conductivity of approximately 15 feet per day (ft/day) was determined.
Horizontal groundwater velocities in the lower fluvial deposits have been estimated from
SWMU 60’s specific capacity data to range from 0.085 to 0.16 ft/day while the horizontal
groundwater velocity in the loess at the Aviation Fire Fighting Training Facility (SWMU 5)
approximately 3,000 feet southeast of SWMU 27, was estimated to be approximately
0.0014 ft/day (or 0.5 feet per year) (E/A&H, 1992).
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Groundwater elevations were measured in SWMU 60 monitoring wells on March 31 and
September 6, 1995. On these dates, the groundwater flow direction in the loess was
south-southeast with a horizontal gradient ranging from 0.013 to 0.034 feet/foot. Groundwater
in the lower part of the fluvial deposits flowed northwest with a relatively flat gradient ranging
between 0.0016 to 0.003 feet/foot. Relative groundwater elevations between wells screened in
the loess and fluvial deposits indicated a downward gradient from the loess to the fluvial

deposits.

SWMU 27 CSI

During the Geoprobe investigation, E/A&H collected soil samples continuously to 14 feet bls
at Location 1 for visual observation and lithologic description. The field geologist described the
lithology encountered during the Geoprobe investigation as brown silty clay and clay (loess).
The water-bearing zone in the loess (11 to 13 feet bls) was visually classified as a silty clay.

Groundwater was encountered at 44 feet in the upper part of the fluvial deposits.
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6.0 NATURE AND EXTENT OF CONTAMINATION

This section provides the analytical results for surface soil (0 to 1 foot bls), subsurface soil
(> 1 foot bls), and groundwater samples collected during the CSI. As outlined in Section 4,
E/A&H collected surface and subsurface soil samples from three intervals at each of the nine
sampling locations shown on Figure 4-1. Each of the samples were analyzed for VOCs and
Appendix IX metals. Additional surface soil collected at three of the nine sampling locations
was analyzed for SVOCs and pesticides/PCBs. Six groundwater samples were collected from
the upper part of the fluvial deposits. Hydrologic’s onsite laboratory analyzed the soil and
groundwater samples for VOCs, and NET analyzed the soil samples for SVOCs,
pesticides/PCBs, and Appendix IX Metals.

Detected concentrations of organic compounds and metals have been compared with
media-specific guidance concentrations from the USEPA Region III RBC Table (July to
December 1995) to evaluate the risk associated with exposure to soil and groundwater
contaminants and to evaluate the transfer potential of contaminants from soil to groundwater.
In addition, metals concentrations for the soil samples are compared with established reference
concentrations (RCs) derived from background samples at NSA Memphis to determine if they
represent naturally occurring concentrations. Background RC calculations were provided in the
Technical Memorandum — Assemblies A through D Background Reference Concentrations,
E/A&H, September 18, 1996). Detected concentrations of VOCs in groundwater are compared
with RBCs for tap water (USEPA Region III RBC Table, July to December 1995) and maximum
contaminant levels (MCLs) for drinking water (USEPA Drinking Water Regulations and Health
Advisories, May 1995).

Specifically, surface soil sample results are compared with RCs, residential and industrial RBCs,
and soil screening values (SSLs); whereas subsurface soil sample results are compared with RCs
and SSLs only. Groundwater samples are compared with RBCs for tap water and MCLs for

drinking water.
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Section 6.1 briefly discusses the criteria used to determine the RCs (two times the mean
background concentration) for metals. Section 6.2 summarizes the detected contaminants in
surface and subsurface soil. Contaminants identified in surface soil are further evaluated in the
Preliminary Risk Evaluation (Section 7). Section 6.3 summarizes the detected contaminants in
groundwater. Soil and groundwater contaminants detected at SWMU 27 are summarized in

Section 6.4.

6.1 Background Reference Concentrations

Background locations were established at five areas at NSA Memphis (shown on Figure 6-1) to
determine ambient soil and groundwater quality conditions. Background data for soil consist of
12 samples collected from five boring locations. The background RC for each metal was
calculated by doubling the mean concentration detected. Two RCs were established for soil —
one for surface soil (0 to 1 foot bls) and one for subsurface soil (> 1 foot bls). Tables 6-1

and 6-2 show the RCs for metals detected in surface and subsurface soil, respectively.

6.2  Soil Sample Analytical Results
The following sections summarize the results of soil samples collected during the CSI.

Appendix A contains the analytical data.

6.2.1 Surface Soil Samples

E/A&H collected nine surface soil samples from the O to 1 foot bls. Each sample was analyzed
for VOCs and Appendix IX metals. Three of the samples were also analyzed for
pesticides/PCBs and SVOCs. Figure 4-1 shows the sampling locations, and Table 6-1

summarizes the detected contaminant concentrations.
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Analyte

Table 6-1

Detected Concentrations of VOCs, Pesticides, SVOCs, and Metals in Surface Soil
SWMU 27 — Northside Sewage Treatment Plant
(data in milligrams per kilogram)
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Table 6-1
Detected Concentrations of VOCs, Pesticides, SVOCs, and Metals in Surface Soil
SWMU 27 — Northside Sewage Treatment Plant
(data in milligrams per kilogram)

6(0-1") 7(0-17) 8@0-1) 9(0-1) RC: RBC: RBCe
Analyte 0275000601 0275000701 0275000801 0275000901 0-1 SSL» Residential Industrial
Organic Compounds
Tsopropylbenzene/ . . . . oND GeeNDs s S ND s e ND i - — s
Metals
ARy Rz o nDL o Ng . ND .. N0 = 3L 320
Arsenic 1.7 4 10.6 11.2 13.2 15 0.43 3.8
Barium A T4 o 0 e SR i AL 3;:.. 55000 : °140,000
Beryllium 065] ND 041173 0331 ' 0.96 180 0.15 13
‘Cadmium CUND: e WD RIE 0 e ND T e T e 000
Chromium 16.4 61 12.8 97 ' 264 19 390 10,000
Cobalt 663 ND . 793 san W6 e a0 120000
Copper 1 w3 88 113 3,000 82,000
Lead 0.6 2mr a0 T 9B Nonen 0 Nonew 7 None®:
Mercury 0.25 3.1 013 ND h 2.3 23 610
Nickel WS ND L 8 ez ND 2l e AL
Sclenium b ND wp o5y D Sy 390 10,600
Silyer- UND. . 1583 U ND  ND 0 UND o 390 10,000
Vanadium 19.1 2.8] 183 26.1 ' 49.6 - 550 14,000
Zine. 86.8 163 a9l e o 3le o Ry 42,0000 723,000 610,000
Tin ND ND ND ND ND  — 47,000 1,000,000
Notes:
* RC = Reference concentration (2 x the mean background concentration). Background concentrations were established for the 0 to 1-foot and the greater than
1-foot intervals below land surface using analytical data from 12 soil samples collected from five background soil boring locations at various locations on
the Northside and Southside of NSA Memphis (Technical Memorandum — Assemblies A through D Background Reference Concentrations, E/A&H,
September 18, 1996).
b SSL = Soil Screening Level; RBC = Risk-Based Concentration. Values obtained from the USEPA Region III RBC Table, July to December 1995.
¢ RBC = Risk-Based Concentration; obtained from the USEPA Region I1I Risk-Based Concentration Table, July to December 1995.
4 = The onsite laboratory instrumentation could not distinguish between these two VOCs due to similar retention times for these compounds.
¢ ND = denotes analyte was not detected.
- = No guidance concentration exists for this analyte.
£ ] = denotes concentration is estimated.
* N/A = denotes sample was not analyzed for this parameter.
D = indicates sample was diluted prior to analysis.
) No RBCs exist for 2-methylnaphthalene; the RBCs for naphthalene were used as surrogates.
k No RBCs exist for acenaphthylene; the RBCs for acenaphthene were used as surrogates.
! No RBCs exist for phenanthrene and benzo(g,h,i)perylene; the RBCs for pyrene were used as surrogates.

Although no there is no published SSL or RBC for lead, USEPA has published a recommended soil screening concentration of 400 milligrams per kilogram
(mg/kg) for residential land use and 1,000 mg/kg for industrial land use (Office of Solid Waste and Emergency Response Directive 9355.4-12).

Bold indicates analyte exceeds the RC.

Italics indicates analyte ds the soil screening level.

Bold and ltalics indicates analyte exceeds both the RC and the SSL.
LARGE PRINT indicates analyte exceeds the residential RBC.

LARGE PRINT AND BOLD indicates analyte exceeds both the RC and the residential RBC.
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Table 6-2
Detected Concentrations of VOCs and Metals in Subsurface Soil
SWMU 27 — Northside Sewage Treatment Plant
(data in milligrams per kilogram)
14-5) 1(12-14) 2(5-6) 2(11-12") 3(5-6) 3(11-12") 4(5-6") 4(11-12) 5(-6") RC*
Analyte 0275000105 0275000114 027S000206 027S000212 027S000306 0275000312 027S000406 0275000412 0275000506 > 1 SSLb
Organic Compounds
Bromobenzene: i G : » e . o : i R

Antimony

* Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobait
Copper
Lead
Mercury
Nickel
Selenium
Silver
Vanadium
Tin

- O w s s =
103 10 5.6 20.4 ' 5 ’
o000 oA o 289
0417 0341 102
ND  ND . ND 68 8
11.6 10.8 9.9 28.6 ' 19
10 8.71 6.11 15.3 G G
11.7 12.9 7.1 33.9 ' =
o ue ST 1. 251 Nones
ND " ND "ND 038 3
281 i n 200 49 59.8 RLEe
el g i s
ND : ND ND D N,D o :

1567 208 246 188 173 144 463
471 57 a5 - s34 3950 s o 400
ND ND ND ND ND ND —

6-7



Confirmatory Sampling Investigation Report

Assembly C — SWMU 27, Northside Sewage Treatment Plant
NSA Memphis, Millington, Tennessee

Revision 2: September 25, 1996

Table 6-2
Detected Concentrations of VOCs and Metals in Subsurface Soil
SWMU 27 — Northside Sewage Treatment Plant
(data in milligrams per kilogram)

5(11-12°) 6(-6) 6(11-12) 7(5-6¢) 7(11-12) 8(5-6) 8(11-12) 9(-6) 9(11-12) RC:
Analyte 0275000512 0275000606 0275000612 0275000706 027S000712 027S000806 027S000812 0275000906 0275000912 > 1 SSL»
Organic Compounds
Lopropylbemzenssy.  ND 00411 N  ND  ND  ND  ® N WO — T
Bromobenzene e Gl s e L e i S
~ Metals

Anﬁmo“y T ND R ND ND :f"‘ :_:. ND :. ND - T ND ™~ ND - - ND : ‘ -
Arsenic 5.1 8.9 51 7 87 14.2 179 20.4 15
Barium : 15 S 294 ~110 : 5L o 138 e T78 134 o 60.% 289 oo 32
Beryllium 047 0597 0.39]) 0.38]  0.44]) 037 0.47) 0281 1.02 © 180
Cadmium = = ND. . ND - ND ' . ND 09 191 - ND 68 6
Chromium 1s 167 134 102 6.7) 10 497 28.6 19
Cobalt 513 . 87Y 421 o761 933 . 651 113 573 . 153 e
Copper ’ 19 13.1 86 74 1.8 129 181 13.2 339 -
Led 78 %4 sl S N
Mercury ND ND ND 0.11 ND ND ND ND 0.38 3
Nickel s 3L 144 : S 19.,4;:}:3 =:21.8 :vg;f_, 2232 S 26.6 TS 598
Selenium ND ND ND " ND ND 053] ND 0533 ND
Silver ND ND DD ND ND . ND. - ND 0975 N> -
Vanadium 17.5 30 129 19.8 17.2 1251 189 13.1 46.3 —
ch G 45.9 o 73‘4 : i 55.5 585 o 892 ¥ ; 40 : sy i 33 g 111.8 e 42000 “““
Tin ~_ND ND ND ND ND ___ND ND ~ ND ND B —
Notes:
» RC = Reference concentration (2 x the mean background concentration). Background concentrations were established for the Q to 1-foot interval and the greater than 1-foot intervals below land

surface using analytical data from 12 soil samples collected from five background soil boring locations at various locations on the Northside and Southside of NSA Memphis (Technical

Memorandum — Assemblies A through D Background Reference Concentrations, E/A&H, September 18, 1996).
b SSL = Soil Screening Level; obtained from the USEPA Region III RBC Table, July to December, 1995.
c = The onsite laboratory instrumentation could not distinguish between these two VOCs due to similar retention times for these compounds.
4« ND = denotes analyte was not detected.
e — = No guidance concentration exists for this analyte.
LI | = denotes concentration is estimated.
3 Although no there is no published SSL for lead, USEPA has published a recommended soil screening concentration of 400 milligrams per kilogram (mg/kg) for residential land use and

1,000 mg/kg for industrial land use (Office of Solid Waste and Emergency Response Directive 9355.4-12).
Bold indicates analyte exceeds the RC.
Tralics indicates analyte exceeds the SSL.
Bold and Italics indicates analyte exceeds both the RC and the SSL.
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VOCs

The only VOCs detected in surface soil were isopropylbenzene/bromobenzene at Location 3
(0.0058 milligrams per kilogram [mg/kg]). These two compounds could not be distinguished
by the onsite laboratory instrumentation due to similar retention times. No RC, SSL, or RBC
exists for either of these compounds. Figure 6-2 provides a plot of total VOC concentrations

in surface soil, and Table 6-1 summarizes the detected concentrations.

Pesticides/PCBs

Eight pesticides were detected in the three surface soil samples. Dieldrin was detected in all
three surface soil samples at concentrations ranging from 0.2 mg/kg to 1.2 mg/kg, which
exceeds the industrial RBC and the SSL. The June 2, 1995, Technical Memorandum Discussion
of Dieldrin Risk Management Issues (E/A&H, 1995) provides the results of a background study
for dieldrin concentrations at NSA Memphis. A copy of this technical memorandum is provided
in Attachment 3. As outlined in the technical memorandum, dieldrin is ubiquitous to
NSA Memphis due to its basewide aerial application during the 1950s and 1960s to control the
spread of white-fringed beetles. The average background concentration of dieldrin in soil was
0.131 mg/kg, with a maximum detected concentration of 0.311 mg/kg. Risk estimates based
on the background soil dieldrin concentrations at NSA Memphis did not exceed the 1E-4
Incremental Lifetime Excess Cancer Risk (ILCR) threshold established by the USEPA. As
stated in the memorandum, “This finding indicates that dieldrin levels found at each SWMU do
not necessitate remedial action in the absence of other significant carcinogenic risk contributors.”
In addition, because of the chemical properties of dieldrin and the physical properties of soil,
it is not expected to leach in appreciable quantities (if at all) into underlying groundwater.
Although the maximum detected dieldrin concentration at SWMU 27 (1.2 mg/kg) exceeds the
average background concentration of 0.131 mg/kg, the risk ratio outlined in the PRE in
Section 7 (3E-5 for residential carcinogens and 3.3E-6 for industrial carcinogens) still does not

exceed the 1E-4 ILCR standard.
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Aldrin was detected above the SSL, but did not exceed residential or industrial RBCs. No other
detected pesticide exceeded RBCs or SSLs. No PCBs were detected in the surface soil samples.
Figure 6-3 provides a plot of total pesticides concentrations in surface soil and indicates whether
industrial and residential RBCs for individual pesticides are exceeded at each location. Table 6-1

lists each detected concentration.

SVOCs

Nineteen SVOCs were detected in the three surface soil samples. At Location 2, the
benzo(a)pyrene concentration (1.1 mg/kg) exceeded the industrial RBC (0.78 mg/kg) but did not
exceed the SSL (4 mg/kg). The benzo(a)pyrene concentration at Location 5 (0.29 mg/kg)
exceeded the residential RBC (0.088 mg/kg) but not the SSL. The concentration of
benzo(a)anthracene (1.4 mg/kg) exceeded both the residential RBC (0.88 mg/kg) and the SSL
(0.7 mg/kg) at Location 2. Benzo(b)fluoranthene (1.2 mg/kg) and dibenz(a,h)anthracene
(0.23 mg/kg) exceeded the residential RBCs (0.88 mg/kg and 0.088 mg/kg, respectively) but
not the SSLs (4 mg/kg and 11 mg/kg, respectively) at Location 2. The chrysene concentration
at Location 2 (1.3 mg/kg) exceeded the SSL (1 mg/kg) but not the residential RBC (88 mg/kg).
Figure 6-4 provides a plot of total SVOC concentrations in surface soil and indicates whether
residential and industrial RBCs for individual SVOCs are exceeded at each location. Table 6-1

lists each detected concentration.

Metals

Sixteen metals were detected in the surface soil samples, most of which exceeded their
background reference concentration (RC, or two times the mean background concentration) at
NSA Memphis. Arsenic, detected at each sampling location, exceeded the RC (13.2 mg/kg),
industrial RBC (3.8 mg/kg), and the SSL (13.2 mg/kg) at Locations 1 (33 mg/kg detected) and
2 (15.9 mg/kg). The arsenic concentration also exceeded the industrial RBC but not the RC or
SSL at Locations 3, 5, 6, 7, 8, and 9. Beryllium was identified at concentrations above the
residential RBC in most samples; however, the background RC of beryllium exceeds the

residential RBC. No other metal exceeded its residential RBC.
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The SSL for barium was exceeded in every sample; however, the background RC for barium
was only exceeded at two sampling locations. The SSL and RC for mercury were exceeded at
one location. Figure 6-5 provides a plot of metals concentrations in surface soil samples
compared with their RCs and RBCs, and Table 6-1 summarizes the detected metals

concentrations in surface soil.

6.2.2 Subsurface Soil Samples
E/A&H collected 18 subsurface soil samples from two intervals at each of the nine sampling
locations. The samples were analyzed for VOCs and Appendix IX metals. Figure 4-1 shows

the sampling locations, and Table 6-2 summarizes the detected contaminant concentrations.

VOCs

The only VOCs detected in subsurface soil samples were isopropylbenzene/bromobenzene at
Location 6 (0.0411 mg/kg, 5- to 6-foot interval). These VOCs were detected by the onsite
laboratory only. The laboratory instrumentation could not distinguish between the two VOCs
because of similar retention times for these compounds. No RBC exists for either

isopropylbenzene or bromobenzene.

Metals

Sixteen metals were detected in the subsurface soil samples. Barium exceeded its SSL
(32 mg/kg) and its RC (289 mg/kg) at Location 6 (294 mg/kg) only. No other subsurface soil
sample exceeded both the RC and SSL. Antimony was detected at Location 1 (20.4 mg/kg;
4 to 5 feet bls) and Location 2 (18 mg/kg; 5 to 6 feet bls) at concentrations exceeding the RC
(not detected). No SSL exists for antimony. Tin was detected at Location 1 (5.5 mg/kg;
12 to 14 feet bls) and Location 2 (4.4 mg/kg; 5 to 6 feet bls) at concentrations exceeding the RC
(not detected). No SSL exists for tin.
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6.3  Groundwater Results

No VOCs were identified in groundwater by the onsite laboratory. The only VOCs identified
in groundwater by the offsite laboratory were in duplicate samples submitted for confirmation
analysis. At Location 5, 7 micrograms per liter (ug/L) acetone and 1 ug/L toluene were
identified in groundwater from the upper fluvial deposits. At Location 9, 18 ug/L acetone and
2 ug/L carbon disulfide were detected. Acetone is a common laboratory artifact. No RBCs
for tap water or MCLs for drinking water were exceeded by VOCs detected in groundwater.
Figure 6-6 provides a plot of VOCs in groundwater compared with their RBCs and MCLs, and

Table 6-3 summarizes the detected VOCs in groundwater.

6.4 Summary of Nature and Extent

Analytical results indicate minimal contamination, if any, by VOCs in soil and groundwater.
No VOC concentration in surface soil exceeded its RBC or SSL. No VOC concentration in
subsurface soil exceeded its RBC or SSL. No VOC concentration in groundwater exceeded

either the RBC for tap water or the MCL for drinking water.

Eight pesticides were detected in the three surface soil samples. The dieldrin concentration in
two surface soil samples exceeded the industrial RBC and the SSL and exceeded the residential
RBC and the SSL in the third sample. However, dieldrin is ubiquitous to NSA Memphis due
to its basewide aerial application during the 1950s and 1960s. Aldrin was detected above the

SSL in one surface soil sample, but it did not exceed its residential RBC.

Nineteen SVOCs were detected in the three surface soil samples. Benzo(a)pyrene exceeded its
industrial RBC at one location and its residential RBC at a second location. Benzo(a)anthracene
exceeded both the residential RBC and the SSL at one location. Benzo(b)fluoranthene and
dibenz(a,h)anthracene exceeded the residential RBC at one location. Chrysene exceeded its SSL

at one location.
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Table 6-3
Detected Concentrations of VOCs in Groundwater
SWMU 27 — Northside Sewage Treatment Plant
(data in micrograms per liter)

Sample Location/ID
5 (44’ to 45) 9 43 to 44) RB(Cs MCL»
Analyte 027H000545 _027H000944 Tap Water Drinking Water
Acetone 7} 18 370 -
Carbon Disulfide NDe 2] 1,000 —
Toluene 1] ND 7500 1,000
Notes:
» RBC = Risk-Based Concentration; obtained from the USEPA Region III Risk-Based Concentrations Table,
July to December 1995.
» MCL = Maximum Contaminant Level for Drinking Water; obtained from the USEPA Drinking Water
Regulations and Health Advisories, May 1995.
¢ J =  Estimated concentration
4 — = No guidance concentration exists for this analyte.
¢ ND = Analyte was not detected.

Sixteen metals were detected in the surface soil samples, most of which exceeded their
background RC. Arsenic exceeded the RC, the SSL, and the industrial RBC at two locations.
Beryllium was identified at concentrations above the residential RBC in most samples; however,
the background RC of beryllium exceeds the residential RBC. No other metal exceeded its
residential RBC. The background RC and the SSL were exceeded at two sampling locations for

barium and at one location for mercury.

Sixteen metals were detected in the subsurface soil samples. Barium exceeded the SSL and the
RC in one sample. Antimony and tin, which do not have SSLs, exceeded their RCs in two

subsurface soil samples each.

Contaminant Transfer from Soil to Groundwater
Tables 6-1 and 6-2 provide SSL values for transfer from surface and subsurface soil to
groundwater. Figure 6-7 illustrates that both RCs and SSLs were exceeded by one or more

contaminants at sample locations 1, 2, 4, 5, 6, and 7.
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7.0 PRELIMINARY RISK EVALUATION

In accordance with Guidance on Preliminary Risk Evaluations for the Purpose of Reaching a
Finding of Suitability to Lease (USEPA Region IV Memorandum, November 1994), a PRE was
conducted for SWMU 27 to finalize the RCRA closure of the SWMU.

Nine surface soil samples were collected; two sampling locations were in each of the four cells
comprising the sludge drying beds and one location north of the sludge drying beds in a
presumed upgradient location. Each of the samples were analyzed for VOCs (USEPA
Method 8021 by the onsite laboratory) and Appendix IX metals (USEPA Method 6010/7000
series). Additional surface soil collected at three of the nine sampling locations was analyzed
for SVOCs (USEPA Method 8270) and pesticides/PCBs (USEPA Method 8080).

A PRE is conducted by constructing a table for carcinogenic and systemic (noncarcinogenic)
compounds. The maximum concentration for each detected chemical and its corresponding
RBC concentration is entered into the table to calculate cumulative human health risk. Soil data
used in the calculations are exclusively from samples collected across the surface soil interval

(0 to 1 foot bls).

Proportionate risk is calculated for each detected site chemical by comparing its maximum
reported concentration with the corresponding RBC value. Risk and hazard for residential and
commercial scenarios were calculated separately. RBC values were calculated by USEPA based
on a risk threshold of 10¢ for carcinogens or a hazard quotient threshold of 1.0 for
noncarcinogens. Therefore, a risk ratio is calculated for each contaminant by one of the

following two equations:
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Carcinogenic Risk Ratio: RR = media concentration X TR
screening value

Noncarcinogenic Risk Ratio: RR = media concentration X THQ
screening value

where:

RR =  the risk ratio
Media Concentration the maximum concentration of a site chemical
Screening Value the RBC value for that particular chemical

TR = target risk used by USEPA to calculate RBCs for
carcinogens (10-)
THQ = target hazard quotient used by USEPA to calculate RBCs

for noncarcinogens (1.0)

Tables 7-1 and 7-2 summarize PRE results for SWMU 27 for carcinogens and noncarcinogens,
respectively. The risk ratios for each chemical are summed separately for both residential and
commercial scenarios to determine the overall site risk. Cumulative risk (for carcinogens) and
cumulative hazard index (HI) (for noncarcinogens) are calculated separately, and the cumulative
risk and HI are each compared to the corresponding cumulative threshold in accordance with the

USEPA Region IV Memorandum, November 1994.

If the carcinogenic ILCR is greater than 104 (the cumulative risk threshold) or the
noncarcinogenic HI is greater than 1 (the cumulative HI threshold), the site may require
additional investigation for the corresponding land use scenarioc (USEPA Region IV
Memorandum, November 1994). If neither threshold is exceeded, the property is considered

suitable to lease for the specified land use scenario.



Table 7-1

Preliminary Risk Eval for SWMU 27
Residential and C ial Carci
NSA Memphis RF1
Reference Residential RBC Commervial RBC
Concentration M Carci Risk Carcinogen Risk
Parmmeter (mg/kg) (mg/kg) (mg/kg) Ratio (mg/kg) Ratio
Acenaphthene 03
Acenaphthylene 0.045
Aldrin 0.0097
Anthracene 0.094
Antimony ND 19.1
Arsenic 13.1 n 043 1.7E0S 3.8 B8.7E06
Barium 19.1 25
Benzo(a)anthracene 032 0.88  3.6E07 78 4.1E08
_Benzo(a)pyrene 0.29 0.088 3.3E-06 078 3.7EM?
Benzo(b)anthracene 0.33 0.88 JI8EQ7 7.8 4.2E08
Benzo(g,b,i)perylene 0.16
Benzo(k)fluoranthene 0.28 8.8 3.2E08 78 3.6E09
Beryllium 0.96 1.2 0.15 8.0E-06 1.3 9.2EM
Cadmium ND 1.6
Carbazole 0.04 2 L3IEM 290  1.4E-10
Chromium 26.4 17
Chrysene 0.31 88 3.5E09 780 4.0E-10
Cobalt 15 8 '
Copper 23.6 384
4,4'-DDD 0.0026 2.7 9.6E-10 24 1IE-10
4,4-DDT 0.019 1.9 1.0E-08 17 LIED9
Dibenzo(a,h)anthracene 0.23 0.088  2.6E-06 0.78  2.9E07
Dibenzofuran 0.24
Dieldrin 1.2 004 3.0E0S5 036 3.3E06
Endrin 0.0081
Fluoranthene 0.63
Fluorene 0.24
Heptachior epoxide 0.019 0.07 27E07 0.63 3.0E08
Indeno(1,2,3-cd)pyrene 0.14 0.88  1.6E-07 7.8 1.S8E08
Lead 8.7 n 400 1000
2-Methyinaphthalene 0.063
Mercury 1.1 3.1
Naphthalene 0.25
Nickel 1.1 18.7
Phenanthrene 0.36
Pyrene 0.56
Selenium ND 0.5
Sliver ND 15.8
Technical chiordane 0.67 44  LSEO7 049 1.4E06
Tin 2.1
Vanadium 49.6 26.1
Zinc 83.3 239
ILCR SUM 1E-04 SUM 2E-05
NOTES:
ILCR  Incremental excess liferime cancer risk
HI  Hazard index
- Blank spaces  Indicates not applicable
ND  Not derected

All concentrations are in parts per million (mg/kg).

The maximum conceraragion reported for each comaminanst was
used 1o develop the 1abie above.

Soil sample dasa were from the surface (0-1°) imterval only.

Screening values (RBCs) are from the July 10 December 1995
Risk-Based Concentration (RBC) Table (October 20, 1995 USEPA
Region il RBC memo}.

The lead (Pb) conc ion reported @t SWMU 27 was
277 mg/kg. This is less than the 400 mg/kg residential soil

screening level for iotal lead (USEPA OSWER Directive 9355.4-12).

The RBC for napizhaiene was used as a surrogate for acenaphthalene,
which does not have an RBC.

The RBC for pyrene was used as a surrogate for phenanthrene and
benzo(g, h.i)perylene, which do not have RBCs.

The technical chlordane concentration was used rather than the
individual isomer conc 0 provide a conservarive estimate.

Metal was excluded from the risk ratio because the maximum
reported concentration is less than the corresponding reference
concentration.




Table 7-2

Preliminary Risk Eval for SWMU 27
Residential and Commercial Noncarcinogens
NSA Memphis RF1
Reference Residential RBC Commercial RBC
Concentration Maximum Noncarcinogen Hazard Noncarcinogen Hazard
Parameter (mg/kg) (mg/kg) (mg/kg) Ratio (mg/kg) Ratio
Acenaphthene 0.3 4700  6.38E0S 120000 2.50E-06
Acenaphthylene 0.045 3100 1.45E-05 82000 S.49E-07
Aldrin 0.0097 0.038 0.2553 0.34 0.029
Anthracene 0.094 23000 4.09E-06 610000 1.54E07
Antimony ND 19.1 pi 0.6161 20 0.023
Arsenic 13.1 n 23 1.4348 610 0.054
Barium 19.1 225 5500 0.0409 140000 0.0016
Benzo(s)anthracene 0.32
Benzo(a)pyrene 0.29
Benzo(b)anthracene 033
Benzo(g,h,i)perylene 0.16 2300  6.96E-05 61000 2.62E-06
Benzo(k)(luoranthene 0.28
Beryllium 0.96 1.2
Cadmivm ND 1.6 39 0.0410 1000 0.0016
Carbazole 0.04
Chromium 26.4 17 3% 10000
Chrysene 0.31 7
Cobalt t5 8 4700 120000
Copper 2.6 B4 3100 0.0124 82000 0.00047
4,4-DDD 0.0026
4,4-DDT 0.019
Dibenzo(a,h)anthracene 0.23
Dibenzofuran 0.24 310 0.0008 800 2.93E-05
Dieldrin 1.2
Endrin 0.0081 pa) 0.00035 610 1.33E-05
Fluoranthene 0.63 3100 0.00020 82000 7.68E-06
Fluorene 0.24 3100 0.00008 82000 2.93E-06
Heptachlor epoxide 0.019
Indeno(1,2,3-cd)pyrene 0.14
Lead 28.7 m
2-Methylnaphthaiene 0.063 3100 2.03E05 82000 7.68E07
Mercury 1.1 3l 23 0.13 610 0.0051
Naphthalene 0.25 3100 0.0001 82000 3.05E-06
Nickel 1.1 18.7 1600 0.0117 41000 0.00046
Phenanthrene 0.36 2300 0.00016 61000 5.90E-06
Pyrene 0.56 2300 0.00024 61000 9.18E-06
Selenium ND 0.5 3% 0.0012 10000 5.00E-05
Silver ND 15.8 390 0.0405 10000 0.0016
Technical chlordane 0.67
Tin 2.1 47000 0.0005 1000000 0.0000
Vanadium 49.6 26.1 550 14000
Zinc 88.3 239 23000 0.0104 610000 0.00039
H SUM 3 SUM 0.12
NOTES:
ILCR  Incrememal excess lifetime cancer risk
HI  Hazard index
- Blank spaces  Indicates not applicable
ND  Noxt detecred

All concentrations are in parts per million (mg/kg).

The maximum concensration reported for each coniaminant was

used to develop the tabie above.
Soil sampie data were from the swrface (0-1') interval only.
Screening values (RBCs) are from the July to December 1995

Risk-Based Concentration (RBC) Table (October 20, 1995 USEPA

Region lil RBC memo).

The maximum lead (Pb) conceraration reported at SWMU 27 was
277 mg/kg. This is less than the 400 mg/kg residential soil
screening level for total lead (USEPA OSWER Directive 9355.4-12).
The RBC for naphthatene was wsed as a surrogate for acenaphthaiene,

which does not have an RBC.

The RBC for pyrene was used as a surrogate for phenanthrene and

benzo(g, h.i)perviene, which do not have RBCs.

The technical chiordane conceniration was used rather than the
individual isomer concemtrarions to provide a conservative estimate.

Metal was excluded from the risk ratio because the maximum

reported concentration is less than the corresponding reference

concenration.
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This PRE does not evaluate the potential exposure that might be experienced by construction
workers should site structures be excavated in the future. This would require an acute or
subchronic assessment of subsurface soil data. For the site worker scenario, USEPA
recommends an exposure duration of 25 years — a chronic exposure scenario. Exposure
durations less than seven years, as would be assumed for a construction worker scenario, are
considered acute or subchronic. Assuming a construction worker is exposed to subsurface soil
for three years, cumulative risk and hazard estimates would be approximately one order of

magnitude less than those presented in this PRE.

USEPA used chronic-based toxicological information when calculating RBCs, or USEPA makes
conservative adjustments to reflect chronic exposure. In addition to the effect the exposure
duration differences would have on a construction worker’s cumulative risk and hazard
estimates, toxicological information used by USEPA to calculate RBCs would be adjusted to
reflect acute or subchronic toxicological endpoints rather than the chronic endpoints typically
used. Acute and subchronic thresholds are based on lower exposure durations than chronic
thresholds, and higher concentrations are generally necessary to elicit observable toxic effects.
Higher thresholds for toxic effects result in less conservative toxicological information, which
would be used to adjust RBCs for either acute or subchronic exposure. Because a construction
worker would be exposed under either acute or subchronic conditions, and RBCs based on
chronic exposure are generally more conservative, the commercial site worker scenario presented

in this PRE would be a more conservative scenario than that for a construction worker.

The maximum concentrations reported in SWMU 27 soil were generally from 0 to 1 foot bls,
and exposure to maximum reported soil concentrations would occur within that interval.
Therefore, the cumulative risk and hazard estimates presented in this PRE are conservative for

most reported chemicals relative to subsurface soil.
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According to the Base Reuse and Development Plan (RKG Associates Inc., 1995), SWMU 27,
the site of a former sewage treatment plant, will likely be developed as a commercial property.
Surface soil samples were collected from the former sewage sludge drying beds, which would
most likely be sinks for contaminants. Due to the nature of this proposed use, a commercial
setting can be assumed to evaluate risk. With respect to the commercial scenario, the resulting
ILCR and HI were below the established criteria of 104 and 1, respectively. The ILCR
estimated for the residential scenario was approximately equal to the 10+ ILCR threshold, and

the HI of 3 for the residential scenario exceeded the established threshold of 1.

Conclusions and Recommendations
Based on the information gathered during this investigation, the following conclusions and

recommendations have been reached:

SWMU 27 will likely be developed for commercial land use.

o Forty-three SVOCs, pesticides, and metals were detected in surface soil samples.

. Maximum reported concentrations of arsenic, benzo(a)pyrene, beryllium,
dibenzo(a,h)anthracene, and dieldrin exceeded residential soil RBCs, and concentrations
reported for arsenic and dieldrin exceeded the corresponding commercial (industrial)

RBCs.

o Based on a PRE performed on data from samples collected from the 0 to 1-foot bls

interval:

— Carcinogens — The commercial ILCR did not exceed the 10+ threshold,

indicating suitability for lease with no further action for commercial land use.
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Carcinogens — The residential ILCR was estimated to be approximately equal to
the 10+ threshold, and further discussion and/or invcstigatidn may be warranted

to determine the suitability for lease for residential land use.

Noncarcinogens — The commercial HI did not exceed 1, indicating suitability

for lease with no further action for commercial land use.

Noncarcinogens — The residential HI of 3 exceeded the cumulative threshold
of 1, and further discussion and/or investigation may be warranted to determine

the suitability for lease for a residential scenario.



Confirmatory Sampling Investigation Report
Assembly C — SWMU 27, Northside Sewage Treatment Plant

NSA Memphis, Millington, Tennessee
Revision 2: September 25, 1996

This page intentionally left blank.

7-8



Confirmatory Sampling Investigation Report

Assembly C — SWMU 27, Northside Sewage Treatment Plant
NSA Memphis, Millington, Tennessee

Revision 2: September 25, 1996

8.0 CONCLUSIONS AND RECOMMENDATIONS

During the CSI at SWMU 27, surface and subsurface soil samples were collected from nine
sampling locations in the former sludge drying beds. In addition, groundwater samples were
collected from the upper fluvial deposits at six of the nine sampling locations. The soil and
groundwater samples were analyzed for VOCs by Hydrologic’s onsite laboratory. NET’s
Bedford, Massachusetts, laboratory analyzed nine soil samples for Appendix IX metals and three
soil samples for SVOCs and pesticides/PCBs. A PRE was developed using the data from the
surface soil samples. Based on the CSI and the PRE, the following conclusions and

recommendations have been reached:

. The only VOCs identified in surface and subsurface soil were isopropylbenzene and
bromobenzene at Locations 3 and 6. No RBC exists for either of these compounds,
which could not be distinguished by the onsite laboratory instrumentation due to similar

retention times.

o No VOCs were identified in groundwater by the onsite laboratory. Three groundwater
samples split and submitted to the offsite laboratory for confirmation analysis contained
low concentrations of acetone, toluene, and carbon disulfide in one or more samples.
Acetone is a common laboratory artifact. No RBCs for tap water or MCLs levels for

drinking water were exceeded by VOCs detected in groundwater.

o Eight pesticides were detected in the three surface soil samples. The dieldrin
concentration exceeded the industrial RBC and the SSL in two samples, and the
residential RBC and the SSL in the third sample. However, dieldrin is ubiquitous to
NSA Memphis due to its basewide aerial application during the 1950s and 1960s. Aldrin
was detected above the SSL, but did not exceed its residential RBC.
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Nineteen SVOCs were detected in the three surface soil samples. Benzo(a)pyrene
exceeded the industrial RBC at one location and the residential RBC at a second location.
Benzo(a)anthracene exceeded both the residential RBC and the SSL at one location.
Benzo(b)fluoranthene and dibenz(a,h)anthracene exceeded the residential RBC at one

location, and chrysene exceeded the SSL at one location.

Sixteen metals were detected in the surface soil samples, most of which exceeded their
background RC at NSA Memphis. Arsenic exceeded its RC, industrial RBC, and SSL
at two locations. Beryllium was identified at concentrations above the residential RBC
in most samples; however, the background RC of beryllium exceeds the residential RBC.
No other metal exceeded its residential RBC. The SSL and the background RC were

exceeded for barium at two sampling locations and for mercury at one location.

Sixteen metals were detected in the subsurface soil samples. Barium exceeded the SSL
and the RC in one sample. Antimony and tin, which do not have SSLs, exceeded their

RC in two subsurface soil samples each.

The PRE results indicate the property is suitable to lease for commercial land use. Based
on the results of the first phase and the anticipated commercial land use of the property,

no further action is recommended for SWMU 27.
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Appendix A

Analytical Data



FORMAT: XXXX11234567890

XXXX\ - OPTIONAL project prefix

123 - SITE where sampie collected
4 - MATRIX / QC code

5678 - SAMPLING LOCATION

90 - DEPTH, INTERVAL, SERIAL ¥

All spaces MUST be tilled and no extra characters ncluded.
Use zeroes as space-fillers. indicate MS/MSDs on COCs.

MATRIX/QC CODES:

S - soil (surface. borings, and trenches)
C - soil duplicate sample

M - sediment (settled. fluid-borne solid)
N - sediment duplicate

G - groundwater

H - groundwater duphcate sampie

W - surtace water

R - surface water duplicate sample

U - sludge

Y - sludge duplicate

A - arr

Z - liquid waste (including IDW drums}
V - solid waste (including {DW drums)

T - tnp blank

E - equipment rinsate biank
D - DI system biank

P - potabie water biank

F - field biank

L - filter blank

B - EPA blind spike sampie
2 - cement biank

3 - drifling mud

4 - grout blank

5 - bentonite blank

6 - sand blank



DATALCP3 NSA MEMPHIS Page: 1
05/17/96 NSA MEMPHIS, RFI, ASSEMBLY C Time: 15:23
SWMU 27 - SOIL SAMPLES

APX9-METAL SAMPLE 1D ~------ >} 027-5-0001-01 027-5-0001-05 027-5-0001-14 027-5-0002-01 027-5-0002-06 027-5-0002-12

ORIGINAL ID ----- > | 0275000101 0275000105 0275000114 0275000201 0275000206 0275000212

LAB SAMPLE ID --->| 1-124683S 1-124684S 1-1246858 1-124686S 1-124687S 1-124688S

1D FROM REPORY -->| 0275000101 0275000105 0275000114 0275000201 0275000206 0275000212

SAMPLE DATE ----- >| 06/06/95 06/06/95 06/06/95 06/06/95 06/06/95 06/06/95

MATRIX -=~--=~==-- > | Soil Soil Soil Soil Soil Soil

UNITS ------cmmu- >| MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS #|Parameter 144 VAL | 1441 VAL | 1441 VAL | 1441 VAL | 1441 VAL | 1441 VAL

SB JAntimony 19.1 J 20.4 N 12.8 UR 18.5 J 18. J 12.8 UR
AS |Arsenic 33. J 11.9 ] 6.4 J 15.9 J 13.2 J 5.3 J
BA |Barium 153. J 160. J 72.9 J 109. J 191. J 73.8 J
BE [Beryllium 1.2 J 0.42 J 0.34 4 0.97 4 0.5 J 0.33 U
€D |Cadmium 1.3 J 2.6 J 2.2 J 0.7 Ud 2.4 J 1.3 J
CR [Chromium 9. J 9.4 J 6.4 J 5.5 J 10.3 J 7.4 J
CO [Cobalt 3.8 uJ 8.1 J 7.4 J 4.5 uJd 11.9 J 8. J
CU |Copper 13.5 J 17.5 d 12.7 J 14.3 J 18. J 16.1 J
PB |Lead 40.4 12.6 8.5 22.9 14.5 10.7
HG [Mercury 1.6 0.12 U 0.12 U 0.3 0.12 U 0.12 Uu
NI [Nickel 5.5 uJ 20.8 J 15.1 J 5.9 UJ 26.3 dJ 16.5 J
SE [Selenium 0.48 0.52 U 0.51 U 0.47 U 0.51 U 0.51 U
AG |Silver 6.6 J 0.77 W 0.77 W 2.3 uJ 0.77 W 0.77 W
TL |{Thallium 0.43 ud 0.52 VA g.51 uJ 0.47 UJ 0.51 Ud 0.51 Ud
V |vanadium 9.7 J 19.9 J 14.6 J 12.7 J 22.5 J 15.6 J
2N [Zinc 178. 54.2 39.9 69.7 60.8 51.1
SN |Tin 12.1 J 3.9 uJ 5.5 J 5.5 J 4.4 J 3.8 uJ

*** Validation Complete *#*%*




DATALCP3 NSA MEMPHIS Page: 2
05/17/96 NSA MEMPHIS, RFI, ASSEMBLY C Time: 15:23
SWMU 27 - SOIL SAMPLES

APX9-METAL SAMPLE ID ------- >1 027-S-0003-01 027-5-0003-06 027-5-0003-12 027-5-0004-01 027-5-0004-06 027-5-0004-12
: ORIGINAL ID ----- > | 0275000301 0275000306 0275000312 0275000401 0275000406 0275000412
LAB SAMPLE ID =-->| B-124859S 8- 124860 8-1248618 8-124862S 8-124863S 8-124864S
ID "FROM REPORT --> | 027000301 0275000306 0275000312 0275000401 0275000406 0275000412
SAMPLE DATE ----- >| 06/08/95 06/08/95 06/08/95 06/08/95 06/08/95 06/08/95
MATRIX -------=-= >| Soil Soil Soil Soil Soil Soil
UNITS ------~-=-- > | MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
CAS ‘# [Parameter 1446 VAL | 1446 VAL | 1446 VAL | 1446 VAL | 1446 VAL | 1446 VAL
SB |[Antimony 11.8 uJ 12.3 uJ 12.9 uJ 13.9 ud 12.3 uJ 12.9 uJ
AS |Arsenic 4.9 6.3 10.6 3.5 u 10.3 10.
BA |Barium m. 197. 131. 225. 163. 100.
BE [Beryllium " 0.83 J 0.61 J 0.46 U 0.68 J 0.46 4 0.417 U
CD |Cadmium 0.97 J 0.76 U 0.77 U 1.6 0.74 U 0.78 U
CR |Chromium 8.6 14.3 13.8 17. 11.6 10.8
CO [Cobalt 3.2 J 11.7 J 7.2 J 5.8 J 10. J 8.7 J
CU |Copper 17.6 10. 12.4 38.4 1.7 12.9
PB JLead 40.9 7.7 11.9 60.5 11.6 11.7
HG [Mercury 1.2 0.12 U 0.12 U 1.7 0.12 U 0.12 U
NI [Nickel 9.1 J 22.7 24. 1. J 28.1 20.1
SE [Selenium 0.76 R 0.7 UR 0.73 UR 0.71 UR 0.63 UR 0.75 UR
AG {Silver 1.2 UR 1.2 UR 1.3 UR 8.4 J 1.2 UR 1.3 UR
TL {Thal lium 0.47 W 0.49 W 0.51 uJ 0.56 - UJ 0.49 uJ 0.52 W
V |vanadium 11.1 20.8 24.6 17.7 18.8 17.3
ZN |Zinc 155. 47.1 57. 239. 54.5 53.1
SN |Tin 16.6 u 4.2 U 7.1 u 22.1 J 3.7 u 6.8 U

*** Validation Complete ***




DATALCP3 NSA MEMPHIS Page: 3
05/17/96 NSA MEMPHIS, RFI, ASSEMBLY C Time: 15:23
SWMU 27 - SOIL SAMPLES

APX9-METAL SAMPLE ID ------- >| 027-5-0005-01 027-$-0005-06 027-5-0005-12 027-C-0005-12 027-5-0006-01 027-5-0006-06
ORIGINAL ID ----- > | 0275000501 027000506 0275000512 027C000512 0275000601 0275000606
LAB SAMPLE ID --->| B-124865S 8-124866S 8-124867s 8-124857S 8-124868S 8-124869S
ID FROM REPORT --3>]| 0275000501 0275000506 0275000512 027¢000512 0275000601 0275000606
SAMPLE DATE --~-~- >106/08/95 06/08/95 06/08/95 06/08/95 06/08/95 06/08/95
MATRIX -~-----=-- >| Soil Soil Soil Soil Soil Soil
UNITS ------=---- > | MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
CAS #|[Parameter 1446 VAL | 1446 VAL | 1446 VAL | 1446 VAL | 1446 VAL | 1446 VAL
SB JAnt imony 12.1 uJ 12.3 uJ 12.5 uJ 12.4 UJ 12.8 uJ 12.1 ud
AS |Arsenic 9.4 5.6 5.1 7.7 7.7 8.9
BA [Barium gOZ. 121. 115. 131. 120. 294.
BE |Beryllium T 0.45 4 0.34 J 0.4 J 0.57 J 0.65 J 0.59 J
CD |Cadmium 0.82 0.74 U 0.75 U 0.75 U 0.77 U 0.72
CR [Chromium 1.2 9.9 15, 17.3 16.4 16.7
CO [Cobalt 8. J 6.1 J 5.1 J 7.2 J 6.6 J 8.7 J
CU |Copper 23.5 7.1 7.9 8.9 1. 13.1
PB |Lead 43.7 7. 7.8 11.9 30.6 9.4
HG [Mercury 0.75 0.12 U 0.12 U 0.12 U 0.25 0.11 U
NI |[Nickel 18.7 14.9 14.9 16.6 14.9 33.1
SE [Selenium 0.58  LUR 0.52 UR 1.1 UR 0.71 7 UR 0.86 - UR 0.54 UR
AG {Sitver 2.3 J 1.2 UR 1.2 UR 1.2 UR 1.3 UR 1.2 UR
TL |Thallium 0.48 UJ 0.49 W 0.5 uJ 0.87 uwd 0.51 W 0.48 W
V [vanadium 15.4 14.4 17.5 25.1 19.1 30.
ZN |Zine 138. 39.5 45.9 56.9 86.8 73.4
SN |Tin 1.3 u 4.8 u 3.7 u 3.7 u 6.4 u 6.4 u

***x Validation Complete ***




DATALCP3 NSA MEMPHIS Page: 4
05/17/96 NSA MEMPHIS, RFI, ASSEMBLY C Time: 15:23
SWMU 27 - SOIL SAMPLES

APX9-METAL SAMPLE ID -----~- >| 027-5-0006-12 027-5-0007-01 027-$-0007-06 027-s-0007-12 027-s-0008-01 027-5-0008-06
ORIGINAL ID ----- >{ 0275000612 0275000701 0275000706 0275000712 0275000801 0275000806
LAB SANPLE 1D --~>]| 8-124870S 8-124871S 8-124872S 8-124873S 8-124874S 8-124875S
ID FROM REPORT -->{ 0275000612 027s000701 0275000706 0275000712 0275000801 0275000806
SAMPLE DATE ----- >1{ 06/08/95 06/08/95 06/08/95 06/08/95 06/08/95 06/08/95
MATRIX --~-------- >| Soil Soit Soil Soil Sail Soil
UNITS ----=------ > | MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
CAS # |[Parameter 1446 VAL | 1446 VAL | 1446 VAL | 1446 VAL | 1446 VAL | 1446 VAL
SB JAnt imony 12.6 uJd 10.7 1N} 12. uJ 11.9 uJ 11.3 uJ 12.3 uJ
AS {Arsenic 5.1 4. 7. 8.7 10.6 14.2
BA [Barium 1o. 148. 167. 151. 110. 138.
BE jBeryllium 0.39 0.21 U 0.46 4 0.38 0.41 U 0.44 J
CD {Cadmium 0.76 U 0.97 J 0.72 U 0.72 U 0.68 U 0.74
CR |[Chromium 13.4 6.7 15. 13.5 12.8 10.2
CO ICobalt 4.2 J 1.3 U 7. J 7.6 J 7.9 J 9.3 J
CU Copper 8.6 38.3 7.7 7.4 8.8 11.8
PB |Lead 6.1 277. 7.8 10.6 24.7 14.5
HG |Mercury 0.12 U 3.1 0.11 U 0.1 0.13 0.12 U
NI |[Nickel 14.4 5.3 u 19.6 19.4 14.8 21.8
SE |Selenium 0.71 UWR 0.43 UR 0.48 R 0.48 UR 0.45 UR 0.49 UR
AG |Silver 1.3 UR 15.8 J 1.2 UR 1.2 UR 1.1 UR 1.2 UR
TL [Thallium 0.5 uJ 0.43 Ud 0.48 UJ 0.48 W 0.45 W 0.49 Wi
V [vanadium 12.9 2.8 J 23.5 19.8 18.3 17.2
N |Zinc 55.5 163. 45.4 58.5 49.1 89.2 J
SN |Tin 3.8 u 19.9 U 4. U 6. u 4.1 U 7.7

**x* Validation Complete *#*%*




DATALCP3 NSA MEMPHIS Page: 5
05/17/96 NSA MEMPHIS, RFI, ASSEMBLY C Time: 15:23
SWMU 27 - SOIL SAMPLES

APX9-METAL SAMPLE ID ------- > | 027-C-0008-06 027-$-0008-12 027-€-0008-12 027-5-0009-01 027-5-0009-06 027-5-0009-12
ORIGINAL ID ----- > | 027C000806 0275000812 027c000812 0275000901 0275000906 0275000912
LAB SANPLE ID ---> 8-124858S 9-124878S 9-124877S 9-124879S 9-124880S 9-124881S
ID FROM REPORT -->]| 027C000806 0275000812 027000812 0275000901 0275000906 0275000912
SAMPLE DATE ----- >| 06/08/95 06708795 06/08/95 06/08/95 06708/95 06/08/95
MATRIX -~-------~ >| Soil Soil Soil Soil Soil Soil
UNITS ----------- >| MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
CAS # |Parameter 1446 VAL | 1447 VAL | 1447 VAL | 1447 VAL | 1447 VAL | 1447 VAL
SB |Ant imony 12.1 uJ 12.5 uJ 12.6 uJ 12.3 uJ 12.8 ud 13. ud
AS |Arsenic 7.9 9.2 7.8 11.2 13.7 7.9
BA [Barium 113. 77.8 68.6 52.7 134. 60.1
BE {Beryllium 1 0.38 0.3 J 0.3 d 0.33 4 0.47 4 0.28 J
CD |Cadmium 0.73 U 0.99 J 1.3 J 1.1 J 1.9 J 0.78 uJ
CR [Chromium 1.7 6.7 J 8. 9.7 10. 4.9 J
CO (Cobalt 7. J 6.5 J 6.4 J 5.4 J 7.1 J 5.7 J
CU {Copper 9.4 12.9 13.4 1.3 18.1 13.2
PB |Lead 9.6 9.4 6.8 10.2 13. 9.
HG |Mercury 0.12 U 0.12 U 0.12 U 0.2 U 0.12 U 0.12 U
NI [Nickel 18.3 23.2 18.5 10.2 26.6 17.5
SE |Selenium 0.75 UWR 0.53 J 0.51 Wl 0.5 J 0.51 Wl 0.53 U
AG [Sitlver 1.2 UR 0.77 U 0.83 J 0.7 U 0.76 U 0.97 J
TL [Thallium 0.48 U4 0.5 Ud 0.51 VA 0.49 uJ 0.51 ud 0.5 ud
V Ivanadium 17.1 12.5 J 13.2 26.1 18.9 13.1
2N [Zinc 44.6 J 40. 42.8 31.6 59. 38.
SN |Tin 4.8 u 5.2 u 3.8 u 3.7 U 4.3 u 7.7 U

**x* Validation Complete *#**




DATALCP3 NSA MEMPHIS Page: 6
05/17/96 NSA MEMPHIS, RFI, ASSEMBLY C Time: 15:23

SWMU 27 - SOIL SAMPLES
SWB46-PEST SAMPLE ID ~------ >| 027-s-0001-01 027-5-0002-01 027-s-0005-01
ORIGINAL ID ----- >| 027$S81001 027sSB1101 0275581201
LAB SANPLE ID --->} 143759 143760 143761
ID FROM REPORT -->| 027SSB1009 027581101 0275581201
SAMPLE DATE ----- >| 03/06/96 03/06/96 03/06/96
DATE EXTRACTED -->| 03/14/96 03/14/96 03/14/96
DATE ANALYZED --->| 03/16/96 03/16/96 03/18/96
MATRIX ==-===---= >| soil Soil Soil
UNItTsS ----------- >| UG/KG UG/KG UG/KG
CAS # |Parameter 1717 VAL | 1717 VAL 1717 VAL
309-00-2 |Aldrin 2.1 V] 9.7 J 2. U
58-89-9 |gamma-BHC -(Lindane) Y21 v 2. U 2. U
319-84-6 |alpha-BHC 2.1 u 2. u 2. U
319-85-7 |beta-BHC 2.1 U 2. u 2. u
319-86-8 |del ta~BHC 2.1 u 2. U 2. u
57-74-9 |Chlordane NR NR NR
72-54-8 14,4 -DDD 4.2 u 4. u 2.6 J
72-55-9 |4,4" -DDE 4.2 ud 4. UJ 4.1 udJ
50-29-3 {4,4'-DDT 7.1 J 19. J 14. J
60-57-1 [Dieldrin 200. D 1200. D 710. D
959-98-8 |Endosul fan 1| 2.1 u 2. u 2. V]
33213-65-9 |[Endosulfan 11 4,2 U 4, 1] 4.1 u
1031-07-8 [Endosul fan sulfate 4.2 u 4. u 4.1 u
72-20-8 [Endrin 4.2 u 8.1 J 4.5
7421-93-4 |Endrin aldehyde 4.2 u 4. u 4.1 U
76-44-8 |Heptachlor 2.1 u 2. U 2. U
1024-57-3 [Heptachlor epoxide 3.2 d 19. 6. J
72-43-5 [Methoxychlor 21. u 20. u 20. U
8001-35-2 [Toxaphene 42. U 40. u 41. u
12674-11-2 |Aroclor-1016 42. U 40, U 41. u
11104-28-2 |Aroclor-1221 42. U 40, U 41, u
11141-16-5 |Aroclor-1232 42. U 40, U 41. U
53469-21-9 [Aroclor-1242 42. u 40. U 41, U
12672-29-6 |Aroclor-1248 42. u 40. U 41, U
11097-69-1 |Aroclor-1254 42. u 40. u 41, U
11096-82-5 jAroclor-1260 42. u 40. V] 41, U
53494-70-5 |[Endrin ketone 4.2 u 4. u 4.1 u
5103-71-9 |atpha-Chlordane 19. 120. D 2. u
5103-74-2 |gamma-Chlordane 8.1 200. up 2. U
1114-16-5 NR NR NR
12789-03-6 [Technical Chlordane 110. 670. 41. u

*** Validation Complete ***




DATALCP3 NSA MEMPHIS Page: 7
05/17/96 NSA MEMPHIS, RFI, ASSEMBLY C Time: 15:23
SWMU 27 - SOIL SAMPLES
SWB46-SVOA SAMPLE ID --=---- >| 027-s-0001-01 027-5-0002-01 027-5-0005-01
ORIGINAL 1D - ----- >| 0275581001 0275$81101 027sSB1201
LAB SAMPLE 1D --->] 143759 143760 143761
ID FROM REPORT -->] 0275SB1001 0275581101 0275581201
~ SAMPLE DATE ----- >1 03/06/96 03/06/96 03/06/96
DATE EXTRACTED -->| 03/11/96 03/11/96 03/11/96
DATE ANALYZED --->| 03/12/96 037/12/96 03/12/96
MATRIX ---==-====- >| soil soil soil
UNITS ------moeee >| ug/Kg ug/Kg ug/Kg
CAS # [Parameter 1717 VAL | 1717 VAL | 1717 VAL
108-95-2 |Phenol 420. U 400. u 410, U
111-44-4 |bis(2-Chloroethyl)ether 420, u 400. U 410. V]
95-57-8 |2-Chlorophencl 420. u 400. u 410. U
541-73-111,3-Dichlorobenzene 420. U 400. u 410, U
106-46-7 |1,4-Dichlorobenzene 420, u 400. u 410. u
95-50-1|1,2-Dichlorobenzene 420. u 400. U 410. u
95-48-7 [2-Methylphenol (o-Cresol) 420. u 400. U 410. U
108-60-1 |2,2'-oxybis(1-Chloropropane) 420. u 400. u 410. u
106-44-5 |4-Methylphenol (p-Cresol) 420. U 400. U 410. u
621-64-7 |N-Nitroso-di-n-propylamine 420. U 400. U 410. u
67-72-1 |[Hexachloroethane 420. u 400. u 410. u
98-95-3 INi trobenzene 420. U 400. U 410. u
78-59-1 |Isophorone 420. u 400. u 410. U
88-75-5 |2-Nitrophenot 420. u 400. U 410. U
105-67-9 |2,4-Dimethylphenol 420. u 400. U 410. U
120-83-2 {2,4-Dichlorophenol 420, u 400. U 410. u
120-82-111,2,4-Trichlorobenzene 420. u 400. U 410. U
91-20-3 |[Naphthalene 420, u 250. J 410. U
106-47-8 |4-Chloroanitine 420. u 400. u 410. u
87-68-3 |Hexachlorobutadiene 420. U 400. u 410. U
111-91-1 |bis(2-Chloroethoxy)methane 420. u 400. u 410. u
59-50-7 |4-Chloro-3-methy!phenol 420. U 400. U 410. u
91-57-6 |2-Methylnaphthalene 420. u 63. J 410. V]
77-47-4 [Hexachlorocyclopentadiene 420. u 400. u 410, U
88-06-2 |2,4,6-Trichlorophenol 420. U 400. u 410. U
95-95-4 [2,4,5-Trichlorophenol 1000, u 1000. ¥ 1000. u
91-58-7 {2-Chloronaphthalene 420. u 400. u 410. u
88-74-4 [2-Nitroaniline 1000. u 1000. u 1000. u
131-11-3 Dimethyl phthalate 420. u 400. u 410. U
208-96-8 [Acenaphthylene 420. u 43. J 45. J
606-20-2 |2,6-Dinitrotoluene 420. v 400. U 410. u
99-09-2 [3-Nitroaniline 1000. u 1000. v 1000. u
83-32-9 [Acenaphthene 420. u 300. J 410. U
51-28-5 |2,4-Dini trophenol 1000. u 1000. U 1000. U
100-02-7 |4-Ni trophenol 1000. u 1000. U 1000. u
132-64-9 [Dibenzofuran 420. u 240, Jo 410, U

*** Validation Complete **%*




DATALCP3 NSA MEMPHIS Page: 8
05/17/96 NSA MEMPHIS, RFI, ASSEMBLY C Time: 15:23
SWMU 27 - SOIL SAMPLES
SUB46-SVOA SAMPLE ID ------- >| 027-5-0001-01 027-5-0002-01 027-5-0005-01
ORIGINAL ID ----- >| 027sS81001 027ssB1101 0275581201
LAB SAMPLE ID --->| 143759 143760 143761
ID FROM REPORT -->| 027SSB1001 0275sB1101 027$SB1201
SAMPLE DATE ----- >| 03/06/96 03/06/96 03/06/96
DATE EXTRACTED -->]| 037/11/96 03/11/96 03/11/96
DATE ANALYZED --->| 03/12/96 03/12/96 03/12/96
MATRIX ~--=---~=- > Soil Soil Soit
UNITS ---=---=---- > | ug/Kg ug/Kg ug/Kg
CAS # |Parameter 1717 VAL | 1717 VAL | 1717 VAL
121-14-2|2,4-Dinitrotoluene 420. u 400. u 410. u
84-66-2 [piethylphthalate 420. u 400. u 410, u
7005-72-3 [4-Chlorophenylphenylether 420. u 400. 1] 410. u
86-73-7 |Fluorene 420. u 380. J 410, u
100-01-6 |4-Nitroaniline 1000. u 1000. U 1000. U
534-52-1|2-Methyl-4,6-Dinitrophencl 1000. u 1000. U 1000. U
86-30-6 [N-Nitrosodiphenylamine 420. u 400. U 410. U
101-55-3 {4-Bromophenyl -phenylether 420. u 400. U 410. U
118-74-1 {Hexachlorobenzene 420. u 400. u 410. u
87-86-5 |Pentachlorophenol 1000. U 1000. 1] 1000. u
85-01-8 [Phenanthrene 420. u 3000. 360. J
120-12-7 |Anthracene 420. u 640. 9%, J
86-74-8 [Carbazole 420. U 600. 40. J
84-74-2 iDi-n-butylphthalate 420. u 400. u 410. U
206-44-0 [Fluoranthene 79. J 2900. 630.
129-00-0 |Pyrene 79. J 2400, 560.
85-68-7 |Butylbenzylphthalate 420. u 400. u 410. u
91-94-113,3'-Dichlorobenzidine 420. u 400. u 410, U
56-55-3 |Benzo(a)anthracene 41. J 1400. 320. Jd
218-01-9 [Chrysene 50. J 1300. 310. J
117-81-7 |bis(2-Ethylhexyl)phthalate (BEHP) 420. U 400. u 410. u
117-84-0 |Di=n-octyl phthalate 420. U 400. U 410. u
205-99-2 |Benzo(b) f luoranthene 50. J 1200. 330. d
207-08-9 [Benzo(k) fluoranthene 50. J 890. 280. J
50-32-8 [Benzo(a)pyrene 51. J 1100. 290. J
193-39-5 {Indeno(1,2,3-cd)pyrene 420. U 520. 140. J
53-70-3 |Dibenz(a,h)anthracene 420. 1] 230. J 43. J
191-24-2 |Benzo(g, h, i)perylene 41. J 530. 160. ]
* kK

Validation Complete ***




DATALCP3 NSA MEMPHIS Page: 9
05/17/96 NSA MEMPHIS, RFI, ASSEMBLY C Time: 15:23
SWMU 27 - SOIL SAMPLES
SWB46-VOA SAMPLE ID ~---~-- > 027-C-0005-12 027-C-0008-06 027-C-0008-12
ORIGINAL 1D ----- >1{ 027C000512 027C000806 027C000812
LAB SAMPLE ID --~>] 124857 124858 124877
ID FROM REPORT -->] 027C000512 027c000806 027€000812
SAMPLE DATE ----- >| 06/08/95 06/08/95 06/08/95
DATE ANALYZED --->]| 06/12/95 06/13/95 06/12/95
MATRIX -=-------- >{ Soil Soil Soil
UNITS ---~---->-- > | UG/KG UG/KG UG/KG
CAS # |Parameter 1446 VAL | 1446 VAL | 1447 VAL
74-87-3 |Chloromethane 12. u 12. ud 12. u
74-83-9 |Bromomethane J2. u 12. uJ 12. u
75-01-4 [Vinyl chloride 12. u 12. ud 12. u
75-00-3 [Chloroethane 12. u 12, ud 12. u
75-09-2 [Methylene chloride 2. J 12. Ud 12. u
67-64-1 |Acetone : 12. u 12. Ul 12. U
75-15-0 |Carbon disulfide 12. u 12. uJ 12. u
75-35-4 [1,1-Dichloroethene 12. u 12. uJ 12. u
75-34-3|1,1-Dichloroethane 12. u 12. ud 12. U
540-59-0[1,2-Dichloroethene (total) 12. u 12. uJ 12. ud
67-66-3 |Chloroform 12. u 12. uJ 12. u
107-06-2 11,2-Dichloroethane 12. u 12. uJ 12. U
78-93-3 |2-Butanone (MEK) 12. U 12. uJ 12. u
71-55-6|1,1,1-Trichloroethane 12. w 12. Ud 12. u
56-23-5 [Carbon tetrachloride 12. uJ 12. ud 12. u
75-27-4 |Bromodichloromethane 12. ud 12. uJd 12. u
78-87-5|1,2-Dichloropropane 12. uJd 12. uJ 12. u
10061-01-5 |cis-1,3-Dichloropropene 12. ud 12. uJ 12. u
79-01-6 |Trichloroethene 12. uJ 12. ud 12. u
124~48-1 |[Dibromochloromethane 12. uJ 12. ud 12. U
79-00-5)1,1,2-Trichloroethane 12. uJ 12. uJ 12. U
71-43-2 |Benzene 12. ud 12. uJd 12. u
10061-02-6 {trans-1,3-Dichloropropene 12. ud 12. uJd 12. u
- 75-25-2 |Bromoform : 12. uJ 12. Ud 12. u
108-10-1 |4-Methyl -2-Pentanone (MIBK) 12. uJ 12. ud 12. u
591-78-6 |2-Hexanone 12. ud 12. Ud 12. u
127-18-4 |Tetrachloroethene 12. uJ 12. u 12. u
79-34-511,1,2,2-Tetrachloroethane 12. ul 12, - uJ 12. U
108-88-3 [Toluene 12. ud 12. uJ 12. U
108-90-7 [Chlorobenzene 12. uJ 12. Ud 12. U
100-41-4 |[Ethylbenzene 12. uJ 12. uJ 12. u
100-42-5 |Styrene 12. ud 12. uJ 12. u
1330-20-7 |[Xylene (Total) 12. uJ 12. uJ 12. U

*** Validation Complete *#*=*




Hydrol.ogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027S000101 Date: 06/06/95 Dilution:
Lab File ID:NAS185.001 Blank: blk0606.001
Calibration Std.:vc0606.001

Concen. Concen. Blank
Compound PID (ppb) Hall {ppb} Concen.
Vinyl Chloride BDL BDL
1,1-Dichlorcethene BDL BDL
t-1,2-Dichloroethene BDL BDL
c-1,2-Dichloroethene BOL BDL
1,1-Dichloropropene BOL BDL
Benzene B8DL n/a
Trichloroethene BDL BDOL
c-1,3-Dichloropropene BDL BDL
t-1,3-Dichloropropene BDL BOL
Toluene BDL n/a
Tetrachioroethene BDL BDL
Chlorobenzene BDL BDL
Ethylbenzene BDOL n/a
m,p-Xylenes BDL n/a
Styrene BDOL n/a
o-Xylene BDL n/a
BFB (surrogate) 54.2 349
40,42 BOL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BDL BDL
4-Chiorotoluene BDL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL nfa
1,4-Dichlorobenzene 8DL BDL
p-Isopropyltoluene BDL n/a
1,2-Dichlorobenzene BOL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene BDL 8DL
Naphthaiene BDL n/a
Hexachlorobutadiene BDL BOL
1,2,3-Trichlorobenzene BDL BDL
Dichloroflucromethane n/a BDL
Bromomethane n/a BDL
Chtoroethane n/a BDL
Trichlorofiucromethane n/a BDL
Methylenechloride n/a 18 10
1,1-Dichloroethane n/a BDL
Bromochloromethane n/a BDL
Chloroform n/a BOL
2,2-Dichloropropane n/a BDL
1,2-Dichloroethane n/a BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachioride n/a BDL
Dibromomethane n/a BOL
1,2-Dichloropropane nja BOL
Trichloroethene nja BDL
Bromodichioromethane n/a BOL
1,1,2-Trichloroethane nja BDL
1,3-Dichloropropene n/a BDL
Dibromochioromethane n/a BDL
1,2-dibromomethane n/a BDOL
1,1,1,2-Tetrachloroethane nja BDL
Bromoform n/a BDL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene n/a BDL



HydroLogic Mobite Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:0275000105 Date: 06/06/95 Dilution:
Lab File ID:NAS191.001 Blank: blk0606.001
Calibration Std.:vc0606.001

Concen. Concen. Blank
Compound PID (ppb) Hall {ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichloroethene BDL BOL
t-1,2-Dichioroethene BDL BDL
c-1,2-Dichloroethene BDL BDL
1,1-Dichloropropene BOL BOL
Benzene BDL n/a
Trichloroethene BDL BDL
c-1,3-Dichloropropene BDL BDL
t-1,3-Dichloropropene BDL BDL
Toluene BDL n/a
Tetrachloroethene B8DL 8DL
Chlorobenzene BOL BDL
Ethyibenzene BDL nla
m,p-Xylenes BDL nfa
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 81.1 64.2
40,42 BDL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BDL BDOL
4-Chlorotoluene BDL BDL
1.3,5-Trimethylbenzene 8DL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DC8B BOL n/a
1,4-Dichlorobenzene BDL BDL
p-Isopropyitoluene BDL n/a
1,2-Dichlorobenzene BDL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene BDL BDL
Naphthalene BDL n/a
Hexachlorobutadiene BDL B8DL
1,2,3-Trichlorobenzene BDL 8DL
Dichlorofluoromethane nfa BDOL
Bromomethane n/a BOL
Chloroethane n/a BOL
Trichloroflucromethane n/a BOL
Methylenechloride n/a 1t 10
1,1-Dichloroethane n/a BDL
Bromochioromethane n/a BDL
Chloroform n/a BDL
2,2-Dichloropropane n/a BDL
1,2-Dichtoroethane nia BDL
1,1,1-Trichioroethane nfa BDL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BDL
Trichloroethene nfa BDL
Bromodichioromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BDL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachlorcethane n/a BDL
Bromoform n/a BDL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene n/a BDOL



HydroLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:0275000114 Date: 06/06/95 Dilution:
Lab File ID:NAS196.001 Blank: blk0606.001
Calibration Std.:vc0606.001

Concen. Concen. Btank
Compound PID (ppb) Hall (ppb) Concen.
Vinyl Chloride 8DL 8DL
1,1-Dichloroethene BDL BOL
t-1,2-Dichioroethene BDL BDL
c-1,2-Dichloroethene BDL BDL
1,1-Dichloropropene BDL BDL
Benzene BOL n/a
Trichloroethene BDL BDL
¢-1,3-Dichloropropene BDL BDL
t-1,3-Dichloropropene B8DL BDL
Toluene BDL n/a
Tetrachioroethene BDL BOL
Chiorobenzene BDL BDOL
Ethylbenzene BDL nfa
m,p-Xylenes BDL n/a
Styrene BOL n/a
o-Xylene 8DL n/a
BFB (surrogate) 76.9 62.8
40,42 BDL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BDL BDL
4-Chlorctoluene BDL BDL
1,3,5-Trimethylbenzene BDL nja
t-Butylbenzene BDOL n/a
1,2,4-Trimethylbenzene 80DL n/a
s-butyibenzene/1,3-DCB BDL n/a
1,4-Dichiorobenzene BDL BDL
p-lsopropyltoluene BDL n/a
1,2-Dichlorobenzene BDL BDL
n-Butylbenzene BDL nfa
1,2,4-Trichlorobenzene BDL BDL
Naphthalene BDL n/a
Hexachlorobutadiene BDL BDL
1,2,3-Trichlorobenzene BDL BDL
Dichloroflucromethane n/a BDL
Bromomethane n/a BDL
Chloroethane n/a BDL
Trichlorofluocromethane n/a BDL
Methylenechioride n/a 11, 10
1,1-Dichloroethane n/a 8DL
Bromochloromethane n/a BDL
Chloroform . nja B8DL
2,2-Dichloropropane n/a BDL
1,2-Dichlorcethane n/a BOL
1,1,1-Trichioroethane n/a BDL
Carbon Tetrachioride n/a BDL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BDL
Trichloroethene n/a BDL
Bromodichloromethane nfa BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BDL
Dibromochicromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BOL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene n/a BOL



HydrolLegic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027G000144 Date: 06/07/95 Dilution:
Lab File iD:NAS190A.001 Blank: blk0607.001
Calibration Std.:vc0607.001

Concen. Concen. Blank
Compound PID {(ppb) Hall (ppb) Concen.
Vinyl Chloride BDL B80OL
1,1-Dichloroethene BOL BDL
t-1,2-Dichloroethene BDL BDL
c-1,2-Dichloroethene BDL BDOL
1,1-Dichloropropene BDL BDL
Benzene BDL n/a
Trichloroethene BDL BDOL
c-1,3-Dichloropropene BDL 80L
t-1,3-Dichloropropene BDL BOL
Toluene BDL n/a
Tetrachlorcethene B80L BDL
Chlorobenzene BDL BDL
Ethylbenzene BDL nfa
m,p-Xylenes BDL n/a
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 911 87.6
40,42 BDL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BDL BOL
4-Chiorotoluene BOL BOL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene B8DOL n/a
1,2,4-Trimethylbenzene BOL nfa
s-butylbenzene/1,3-DCB B80L n/a
1,4-Dichlorobenzene 8DL BDL
p-Isopropylitoluene BDL n/a
1,2-Dichlorobenzene BDL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichlorcbenzene BDL 8DL
Naphthalene BDL nfa
Hexachlorobutadiene BDL BOL
t,2,3-Trichlorobenzene BDL BDL
Dichlorofluoromethane n/a BDL
Brormmomethane n/a BDL
Chloroethane nja BDL
Trichloroflucromethane n/a BDL
Methylenechloride n/a B80L 10
1,1-Dichlorcethane n/a BDL
Bromochloromethane n/a BDL
Chloroform n/a BDL
2,2-Dichioropropane n/a BDL
1,2-Dichicroethane n/a BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachioride n/a BDL
Dibromomethane nfa BDL
1,2-Dichioropropane n/a BOL
Trichloroethene n/a BOL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BOL
Dibromochloromethane n/a BOL
1,2-dibromomethane n/a BOL
1,1,1,2-Tetrachioroethane n/a BDL
Bromoform n/a BDL
41,43 n/a BOL

1,2-Dibromo-3-chloropropene n/a BDL



HydrolLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Navai Air Station

Sample Location:0275000201 Date: 06/06/95 Dilution:
Lab File ID:NAS194.001 Blank: blk0606.001
Calibration Std.:vc0606.001

Concen. Concen. Blank
Compound PID (ppb} Hall (ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichloroethene BDL BDL
t-1,2-Dichloroethene BDL BDL
c-1,2-Dichloroethene BDL BDL
1,1-Dichloropropene BDL BDL
Benzene BDL n/a
Trichloroethene BDL BDL
c-1,3-Dichloropropene BDL BDL
t-1,3-Dichloropropene 80L BDL
Toluene BOL n/a
Tetrachloroethene BDL BDL
Chlorobenzene BDL BDL
Ethylbenzene BDL nj/a
m,p-Xylenes BOL n/a
Styrene BDL n/a
o-Xylene BDL nja
BFB (surrogate) 61.6 411
40,42 80L n/a
n-Propylbenzene B8DL n/a
2-Chlorotoluene BDL BDL
4-Chiorotoluene BDL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butytbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDL BDL
p-lsopropyltoluene BDL nfa
1,2-Dichlorobenzene BDL BDL
n-Butyibenzene BDL nfa
1,2,4-Trichlorobenzene BDL BDL
Naphthalene BDL n/a
Hexachlorobutadiene BDL BDL
1,2,3-Trichlorobenzene BDL 8DL
Dichloroflucromethane n/a BOL
Bromomethane n/a BDOL
Chioroethane n/a BOL
Trichlorofiuoromethane n/a 8D0L
Methylenechloride n/a 18 10
1,1-Dichloroethane n/a BOL
Bromochloromethane nja BOL
Chloroform n/a BDL
2,2-Dichloropropane nla BDL
1,2-Dichloroethane n/a BDL
1,1,1-Trichloroethane nj/a BOL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BOL
1,2-Dichloropropane n/a BOL
Trichloroethene n/a BOL
Bromodichloromethane nfa BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a ) BDL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BDL
41,43 n/a BOL

1,2-Dibromo-3-chloropropens n/a BDL



HydrolLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027S000206 Date: 06/06/95 Dilution:
Lab File ID:NAS192,001 Blank: blk0606.001
Callibration Std.:vc0606.001

Concen. Concen. Blank
Compound PiD (ppb) Hall (ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichioroethene BDL BDL
t-1,2-Dichloroethene BOL B8DL
c-1,2-Dichloroethene B8DL B8DL
1,1-Dichloropropene B8DL BDL
Benzene BDL nfa
Trichloroethene BOL BDL
¢-1,3-Dichloropropene BOL BDL
t-1,3-Dichloropropene BDL BOL
Toluene BDL n/a
Tetrachloroethene BDL BDL
Chlorobenzene BOL BDL
Ethylbenzene BOL n/a
m,p-Xylenes 8DL n/a
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 75.5 64.8
40,42 BDOL nja
n-Propylbenzene BDL n/a
2-Chlorotoluene BDL 8DL
4-Chlorotoluene B8DL 80L
1,3,5-Trimethylbenzene 8DL nja
t-Butylbenzene BDL n/a
t,2,4-Trimethylbenzene BOL n/a
s-butylbenzene/1,3-DCB BOL n/a
1,4-Dichiorobenzene BOL BDL
p-Isopropyitoluene BDL nfa
1,2-Dichlorcbenzene B8DL BDOL
n-Butylbenzene B8DL n/a
1,2,4-Trichlorobenzene BDL BOL
Naphthaiene BDL n/a
Hexachlorobutadiene BOL BDL
1,2,3-Trichlorobenzene BDL BDL
Dichlorofluoromethane nja BOL
Bromomethane nfa BOL
Chloroethane n/a B80OL
Trichlorofluoromethane n/a BDL
Methylenechioride n/a 14 10
1,1-Dichlorcethane n/a BDL
Bromochloromethane n/a BDL
Chiloroform n/a BDL
2,2-Dichloropropane nja BDL
1,2-Dichlorosthane nia BDL
1,1,1-Trichioroethane n/a B80L
Carbon Tetrachloride n/a BDOL
Oibromomethane n/a BDL
1,2-Dichloropropane n/a BOL
Trichloroethene n/a BDL
Bromodichloromethane nfa BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BDL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachtoroethane n/a BDL
Bromoform n/a BDL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene n/a BDOL



HydrolLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027S000212 Date: 06/06/95 Dilution:
Lab File ID:NAS193.001 Blank: blk0606.001
Calibration Std.:vc0606.001

Concen. Concen. Blank
Compound PID {(ppb) Hall (ppb) Concen.
Vinyl Chloride BDL BOL
1,1-Dichloroethene BDL BDOL
t-1,2-Dichloroethene BDL BDL
c-1,2-Dichloroethene BDL BDL
1,1-Dichicropropene BDL BDL
Benzene BDL n/a
Trichloroethene BDL BDL
¢-1,3-Dichloropropene BOL BDL
t-1,3-Dichloropropene BDL BDL
Toluene 80L n/a
Tetrachloroethene 80L BDL
Chlorobenzene B8DL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BDL n/a
Styrene BDL n/a
o-Xylene BOL n/a
BFB (surrogate) 79.3 65.3
40,42 BDL n/a
n-Propylbenzene B8DL n/a
2-Chlorotoluene BDL BOL
4-Chlorotoluene BDL BOL
1,3,5-Trimethytbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL nja
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDL BOL
p-Ilsopropyltoluene BDL n/a
1,2-Dichlorobenzene BDL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene BDOL BDL
Naphthalene BDL n/a
Hexachlorobutadiene BOL BDL
1,2,3-Trichlorobenzene BDL BDL
Dichlorofluoromethane n/a BDL
Bromomethane n/a BDL
Chlorcethane n/a BDL
Trichloroflucromethane n/a BDL
Methylenechioride n/a 10- 10
1,1-Dichloroethane n/a BDL
Bromochioromethane n/a BDL
Chioroform n/a BDL
2,2-Dichtoropropane n/a BDL
1,2-Dichforoethane n/a BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BDL
1,2-Dichloropropane nja BDL
Trichloroethene n/a BDOL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane nfa BDL
1,3-Dichloropropene n/a BDOL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a B80L
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BDOL
41,43 n/a B8DL

1,2-Dibromo-3-chloropropene n/a BOL



HydrolLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027G000244 Date: 06/07/95 Dilution:
Lab File ID:NAS197. WKS Blank: blk0607.001
Calibration Std.:vc0607.001

Concen. Concen, Blank
Compound PiD (ppb) Hall (ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichloroethene BDL BDL
t-1,2-Dichloroethene BDL B8DL
¢-1,2-Dichloroethene BDL BDL
1,1-Dichloropropene BDL BDL
Benzene BDL n/a
Trichloroethene BOL BDOL
c-1,3-Dichloropropene BDL BDL
t-1,3-Dichlcropropene BDL 8DL
Toluene B8DL n/a
Tetrachloroethene BDL BDL
Chlorobenzene BDL BDL
Ethyibenzene BDL n/a
m,p-Xylenes BDL n/a
Styrene BDL n/a
o-Xylene B80L n/a
BFB (surrogate) 93.8 92,5
40,42 BDL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BDL BDL
4-Chlorotoluene BDL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL nja
s-butylbenzene/1,3-DCB B8DL n/a
1,4-Dichlorobenzene BDL BDL
p-Isopropyltcluene BOL n/a
1,2-Dichiorobenzene BDL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene BDL BDL
Naphthalene BDL n/a
Hexachlorobutadiene BDOL B8DL
1,2,3-Trichlorobenzene BOL BOL
Dichlorofiucromethane n/a BDL
Bromomethane n/a BDL
Chloroethane n/a BDL
Trichlorofluoromethane n/a BDL
Methylenechtoride n/a BBL 11
1,1-Dichtoroethane n/a BDL
Bromochtoromethane n/a BOL
Chloroform n/a B8DL
2,2-Dichloropropane nfa B80L
1,2-Dichlorocethane nfa BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BDL
Trichloroethene n/a BDL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichioropropene n/a BDL
Dibromochtoromethane n/a BDL
1,2-dibromomethane nfa BDL
1,1,1,2-Tetrachloroethane nfa BDL
Bromoform n/a B8DL
41,43 n/a BOL

1,2-Dibromo-3-chioropropene n/a BOL



HydrolLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027G000244 Date: 06/07/95 Dilution:
Lab File ID:NAS197.WKS Blank: blk0607.001
Calibration Std.:vc0607.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichloroethene BDL BDL
t-1,2-Dichloroethene BDL BOL
¢-1,2-Dichloroethene BOL BOL
1,1-Dichlcropropene BDL BDL
Benzene BDL n/a
Trichloroethene BDL BDL
¢-1,3-Dichloropropene BDL 8DL
t-1,3-Dichloropropene BDL BDL
Toluene 8DL n/a
Tetrachloroethene BDL BOL
Chiorobenzene BDL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BDL n/a
Styrene 8DL n/a
o-Xylene BOL n/a
BFB (surrogate) 93.8 925
40,42 BDL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BDL BOL
4-Chlorotoluene BDL 80L
1,3,5-Trimethylbenzene B8DL n/a
t-Butylbenzene BOL nja
1,2,4-Trimethylbenzene BDL n/a
s-butyibenzene/1,3-DCB BDL n/a
1,4-Dichiorobenzene BDL BDL
p-Isopropyltoluene BDL n/a
1,2-Dichlorcbenzene BDL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene BDL BDL
Naphthalene BDOL n/a
Hexachlorobutadiene BOL BDL
1,2,3-Trichlorobenzene BDL BDL
Dichtorofluoromethane nfa BDL
Bromomethane nja BDL
Chloroethane n/a BOL
Trichlorofiuoromethane n/a BDL
Methylenechlonde n/a BBL 11
1,1-Dichloroethane n/a BDL
Bromochloromethane n/a BDL
Chloroform n/a BDL
2,2-Dichloropropane n/a BDL
1,2-Dichloroethane nfa BDL
1,1,1-Trichloroethane nja BDL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BDOL
Trichloroethene n/a BDL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BDL
Dibromochloromethane nj/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BDL
41,43 nja BDL

t,2-Dibromo-3-chloropropene nfa BDL



HydrolLogic Mobile Laboratory
Analytical Data - Volatiie Organic Compounds
Memphis Naval Air Station

Sample Location:027S000301 Date: 06/07/95 Dilution:
Lab File ID:NAS197. WKS Blank: bik0607.001
Calibration Std.:vc0607.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen,
Vinyl Chloride BOL BOL
1,1-Dichloroethene BOL BOL
t-1,2-Dichloroethene BDL 8DL
c-1,2-Dichloroethene 80L BOL
1,1-Dichloropropene BOL BOL
Benzene BDL n/a
Trichloroethene BDL BDL
c-1,3-Dichloropropene BDL BDL
t-1,3-Dichloropropene BDL BDL
Toluene BDL n/a
Tetrachloroethene BOL B8OL
Chlorobenzene 80L BOL
Ethylbenzene BDL nfa
m,p-Xylenes BDL nja
Styrene BDL n/a
o-Xylene BOL n/a
BFB (surrogate) 57.8 40.6
40,42 5.8 n/a
n-Propylbenzene BDL n/a
2-Chiorotoluene 80L BOL
4-Chlorotoluene BOL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDL BDL
p-isopropyltoluene BDL nj/a
1,2-Dichlorobenzene BDL BDL
n-Butylbenzene BDL nj/a
1,2,4-Trichlorobenzene BDL BDL
Naphthalene BDOL n/a
Hexachlorobutadiene BDL 8DL
1,2,3-Trichlorobenzene BDL B8DL
Dichiorofluoromethane n/a BDL
Bromomethane n/a 80L
Chloroethane n/a BDL
Trichlorofluoromethane n/a BOL
Methylenechloride n/a 17 1
1,1-Dichloroethane n/a BOL
Bromochloromethane n/a BOL
Chloroform n/a BDL
2,2-Dichloropropane n/a BDL
1,2-Dichloroethane n/a BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride nfa BDL
Dibromornethane nfa BDL
1,2-Dichloropropane n/a BDOL
Trichloroethene n/a BDL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichioropropene n/a BDL
Dibromochloromethane n/a BDL
t,2-dibromomethane n/a BDL
1,1,1,2-Tetrachioroethane n/a BDL
Bromoform n/a BOL
41,43 n/a BDOL

1,2-Dibromo-3-chloropropene n/a BDL



Hydrologic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sampie Location:027S000306 Date: 06/07/95 Dilution:
Lab File ID:NAS206.001 Blank: blk0607.001
Calibration Std.:vc0607.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen.
Vinyl Chioride BDL BDL
1,1-Dichloroethene BDL BDL
t-1,2-Dichloroethene 8DL BDL
c-1,2-Dichloroethene BDL BDL
1,1-Dichloropropene BOL B8DL
Benzene BDL nja
Trichioroethene BDL BDL
c-1,3-Dichicropropene BDL BDL
t-1,3-Dichloropropene BDL BDL
Toluene B8DL n/a
Tetrachloroethene 8DL BDL
Chlorobenzene BDL BDOL
Ethylbenzene BDL nfa
m,p-Xylenes BOL n/a
Styrene BOL n/a
o-Xylene BOL n/a
BFB (surrogate) n.7 60.5
40,42 BDL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BDL BOL
4-Chlorotoluene BDL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene 8DL BDL
p-isopropyitoluene B8OL n/a
1,2-Dichlorobenzene BDOL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene BDL 8DL
Naphthalene BDL n/a
Hexachiorobutadiene BDL BDL
1,2,3-Trichlorobenzene BDL BDL
Dichlorofluoromethane n/a BDL
Bromomethane n/a BOL
Chloroethane n/a BDL
Trichloroflucromethane n/a BOL
Methylenechlonde n/a 11- 11
1,1-Dichloroethane n/a BDL
Bromochloromethane n/a BDL
Chioroform n/a BDL
2,2-Dichloropropane nja BDL
1,2-Dichloroethane n/a BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BDL
Trichloroethene n/a BDL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BDL
Dibromochloromethane nfa BDL
1,2-dibromomethane nfa BDL
1,1,1,2-Tetrachloroethane nfa BDL
Bromoform n/a BDL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene n/a BDL



HydrolLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Mermnphis Naval Air Station

Sample Location:027S000312 Date: 06/07/95 Dilution:
Lab File ID:NAS189.001 Blank: blk0607.001
Callibration Std.:vc0607.001

Concen. Concen. Blank
Compound PID (ppb) Hell (ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichloroethene BDL BDL
t-1,2-Dichioroethene BDL BDL
c-1,2-Dichioroethene BDL BDL
1,1-Dichloropropene BOL B8DL
Benzene B8DL n/a
Trichtoroethene BDL BDL
¢-1,3-Dichloropropene BDL BOL
t-1,3-Dichloropropene BDL BDL
Toluene BDL nfa
Tetrachloroethene BDL BDL
Chlorobenzene BDL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BDL nfa
Styrene 80L n/a
o-Xylene 80L n/a
BFB (surrogate) 70.4 73.3
40,42 BOL n/a
n-Propylbenzene BDL nfa
2-Chlorotoluene BDL BDL
4-Chlorotoluene BDL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene 8DL n/a
s-butylbenzene/1,3-DCB BOL n/a
1,4-Dichlorobenzene BOL BDL
p-isopropyltoluene BOL n/a
1,2-Dichlorobenzene BDL BDL
n-Butylbenzene BDL nfa
1,2,4-Trichlorobenzene BDL BDL
Naphthalene BDL n/a
Hexachlorobutadiene BDL BDL
1,2,3-Trichlorobenzene BDOL BDL
Dichtoroflucromethane n/a BDL
Bromomethane n/a BDL
Chloroethane n/a 80L
Trichlorofiuoromethane n/a BDL
Methylenechloride n/a 1+ 11
1,1-Dichloroethane n/a BOL
Bromochlcromethane nfa B8DL
Chloroform nfa BDL
2,2-Dichloropropane nfa BDL
1,2-Dichloroethane n/a BDOL
1,1,1-Trichloroethane nja 8DL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BDL
Trichlorcethene n/a BDL
Bromodichlioromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BDL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane nja BDOL
Bromoform n/a BOL
41,43 n/a BDOL

1,2-Dibromo-3-chloropropene n/a 8DL



HydroLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027S000401 Date: 06/07/95 Dilution:
Lab File ID:NAS207.001 Blank: blk0607.001
Calibration Std.:vc0607.001

Concen. Concen. Blank
Compound PID {ppb) Hall (ppb) Concen,
Vinyl Chioride BDL BDL
1,1-Dichlorocethene BDL BDL
t-1,2-Dichloroethene BDL BDL
c-1,2-Dichloroethene 80L BDL
1,1-Dichloropropene BDL 8DL
Benzene BDL n/a
Trichloroethene BDL BDL
¢-1,3-Dichicropropene BDL BDL
t-1,3-Dichloropropene BDL BDL
Toluene BDOL n/a
Tetrachloroethene BDL BDL
Chlorobenzene BOL BDL
Ethylbenzene BOL n/a
m,p-Xylenes BDL n/a
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 60.6 449
40,42 BDL n/a
n-Propylbenzene BDL nja
2-Chlorotoluene BDL BOL
4-Chlorotoluene BDL BOL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL nja
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDL BOL
p-lsopropyltoiuene BDOL nja
1,2-Dichlorobenzene BDL BOL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene BDL BOL
Naphthalene BDL n/a
Hexachlorobutadiene BDL BDL
1,2,3-Trichlorobenzene BDL BDL
Dichlorofluoromethane n/a BDL
Bromomethane n/a BDL
Chloroethane n/a BDL
Trichtorofluoromethane n/a BDL
Methylenechioride n/a 15 11
1,1-Dichloroethane n/a BDL
Bromochloromethane nfa BDL
Chloroform n/a BDL
2,2-Dichloropropane nja BDL
1,2-Dichloroethane n/a BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BDL
1,2-Dichloropropane nja BDL
Trichloroethene n/a BDL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane nfa BDL
1,3-Dichloropropene n/a BDL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BDL
41,43 n/a BDL

1,2-Dibromo-3-chioropropene n/a BDOL



Hydrol.ogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027S000406 Date: 06/07/95 Dilution:
Lab File ID:NAS203.001 Blank: blk0607.001
Calibration Std.:vc0607.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichloroethene BDL BDL
t-1,2-Dichloroethene BDL 8DL
¢-1,2-Dichloroethene BDL BDL
1,1-Dichloropropene BDL BOL
Benzene BOL n/a
Trichioroethene BOL BDL
¢-1,3-Dichloropropene BDL BDL
t-1,3-Dichloropropene BDL B8DL
Toluene BDL nja
Tetrachloroethene BDL BDOL
Chlorobenzene BOL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BDL n/a
Styrene BDL n/a
o-Xylene 8DL n/a
BFB (surrogate} 76 69.7
40,42 BDL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BDL BDL
4-Chlorotoluene BDL 80L
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene B8DL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BOL BDL
p-isopropyltoluene BDL n/a
1,2-Dichiorobenzene BDL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene B8DL BDL
Naphthalene BOL n/a
Hexachlorobutadiene BDL BOL
1,2,3-Trichiorobenzene BOL BDL
Dichloroflucromethane n/a BOL
Bromomethane n/a BOL
Chloroethane n/a BDL
Trichlorofluoromethane n/a BDL
Methylenechloride n/a 11 11
1,1-Dichloroethane n/a BDL
Bromochloromethane n/a BDL
Chloroform n/a BOL
2,2-Dichloropropane n/a BOL
1,2-Dichtoroethane n/a BDL
1,1,1-Trichloroethane nfa BOL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BDL
1,2-Dichlcropropane n/a BDL
Trichloroethene n/a 80L
Bromodichloromethane n/a BDOL
1,1,2-Trichloroethane nja BDL
1,3-Dichtoropropene n/a BDOL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BDL
41,43 nja BDL

1,2-Dibromo-3-chloropropene nfa BDL



HydrolLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027S000412 Date: 06/07/95 Dilution:
Lab File ID:NAS208.001 Blank: blk0607.001
Calibration Std.:vc0607.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen.
Vinyl Chloride BDL BOL
1,1-Dichloroethene BOL BOL
t-1,2-Dichloroethene BDL BDL
c-1,2-Dichloroethene BDL BDL
1,1-Dichloropropene BDL BDL
Benzene BDL n/a
Trichloroethene BDL BDL
c-1,3-Dichicropropene BDL BDL
t-1,3-Dichloropropene BDL BDL
Toluene BDL n/a
Tetrachloroethene 80L BDL
Chlorobenzene 8DL BDL
Ethylbenzene BDL n/a
m,p-Xylenes B8DL n/a
Styrene BDL n/a
o-Xylene BDL nj/a
BFB (surrogate) 70.8 64.9
40,42 BDL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BDL BDOL
4-Chlorotoluene BDL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-0CB BDL n/a
1,4-Dichlorobenzene BDL BDL
p-Isopropyltoluene B8DL nj/a
t,2-Dichlorobenzene BDL BDL
n-Butylbenzene BDL nfa
t,2,4-Trichlorobenzene BDL BDL
Naphthalene BDL n/a
Hexachlorobutadiene BDL BDL
1,2,3-Trichlorobenzene BDL BDL
Dichioroflucromethane n/a BDL
Bromomethane n/a BOL
Chloroethane n/a BDL
Trichiorofiuoromethane n/a BDL
Methylenechloride n/a it 11
1,1-Dichloroethane n/a BDL
Bromochloromethane n/a BDL
Chloroform n/a BDL
2,2-Dichloropropane n/a BDL
1,2-Dichloroethane nj/a BOL
1,1,1-Trichioroethane nja BDL
Carbon Tetrachloride n/a BDOL
Dibromomethane n/a 8DL
1,2-Dichioropropane n/a BDL
Trichloroethene n/a B8DL
Bromeodichloromethane n/a BDL
1,1,2-Trichlorcethane n/a BDL
1,3-Dichloropropene n/a BDL
Dibromochloromethane nja BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BDL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene n/a BOL



Hydrologic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:0275000501 Date: 06/07/95 Dilution:
Lab File ID:NAS204.001 Blank: blk0607.001
Calibration Std.:vc0607.001

Concen. Concen. Blank
Compound PID {ppb) Hall (ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichloroethene BOL 80L
t-1,2-Dichloroethene BOL BDL
c-1,2-Dichloroethene BDL BOL
1,1-Dichloropropene BDL BOL
Benzene BDL n/a
Trichioroethene BDL BDL
c-1,3-Dichloropropene BDL BDL
t-1,3-Dichloropropene B8DL BDL
Toluene B8DL n/a
Tetrachloroethene BDOL B8DL
Chlorobenzene BDL BOL
Ethyibenzene BOL n/a
m,p-Xylenes BOL n/a
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 69.1 60.5
40,42 B8DL n/a
n-Propyibenzene BDL n/a
2-Chlorotoluene BDL BDL
4-Chlorotoluene B8DL BDOL
1,3,5-Trimethylbenzene 8DL n/a
t-Butylbenzene BDL nfa
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL nja
1,4-Dichlorobenzene BDL BOL
p-Isopropyitoluene BOL nfa
1,2-Dichiorobenzene BDL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene BDL BDL
Naphthaiene BOL n/a
Hexachiorobutadiene BOL BDL
1,2,3-Trichlorobenzene BOL BDL
Dichlorofluocromethane n/a BDL
Bromomethane n/a BDL
Chloroethane n/a BDL
Trichioroflucromethane nfa BDL
Methylenechloride n/a BDL 11
1,1-Dichioroethane nfa BDL
Bromochioromethane n/a BDOL
Chloroform n/a BOL
2,2-Dichioropropane n/a BDL
1,2-Dichloroethane nfa B8DL
1,1,1-Trichloroethane n/a 8DL
Carbon Tetrachtoride n/a 8DOL
Dibromomethane n/a BOL
1,2-Dichloropropane n/a BDL
Trichloroethene n/a BDL
Bromodich!oromethane n/a BOL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BDL
Dibromochioromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BDL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene n/a BDL



HydrolLogic Mobite Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027S000506 Date: 06/07/95 Dilution:
Lab File ID:NAS201.001 Blank: blk0607.001
Calibration Std.:vc0607.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen.
Vinyl Chloride BDL BOL
t,1-Dichloroethene BDL B8DL
t-1,2-Dichloroethene BOL BDL
c-1,2-Dichloroethene BDL BDL
1,1-Dichloropropene BDL BDL
Benzene BDL n/a
Trichloroethene BDL BOL
c-1,3-Dichloropropene BDL B8DL
t-1,3-Dichloropropene BOL BDL
Toluene BDL n/a
Tetrachloroethene BDL BDL
Chlorobenzene BDL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BDL n/a
Styrene BOL n/a
o-Xylene BDL nia
BFB (surrogate)} 80.2 75.7
40,42 BDL nja
n-Propylbenzene BDL n/a
2-Chlorotoluene BDL BDL
4-Chlorotoluene BDL BDL
1,3,5-Trimethytbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL nfa
1,4-Dichlorcbenzene BDL BDL
p-isopropyitoluene BDL n/a
1,2-Dichlorobenzene BDL BOL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene BDL BDL
Naphthalene BDL n/a
Hexachlorobutadiene BDL BOL
1,2,3-Trichiorobenzene BDL BOL
Dichlorofluoromethane n/a BDL
Bromomethane nfa ’ BDL
Chloroethane n/a BDL
Trichlorofluoromethane n/a BDL
Methylenechloride n/a 1 11
1,1-Dichloroethane n/a BDL
Bromochioromethane n/a BDL
Chloroform n/a BDL
2,2-Dichloropropane n/a BDL
1,2-Dichloroethane n/a BOL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride nfa BDL
Dibromomethane nfa BDL
1,2-Dichloropropane n/a 8DL
Trichloroethene n/a 8DL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichlioropropene n/a BDL
Dibromochioromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BDL
41,43 nfa BDL

1,2-Dibromo-3-chloropropene n/a BDL



Hydrol.ogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sampie Location:027S000512 Date: 06/07/95 Dilution:
Lab File iD:NAS202.001 Blank: blk0607.001
Calibration Std.:vc0607.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen.
Vinyt Chloride BDL BDL
1,1-Dichloroethene BDL BDL
t-1,2-Dichloroethene BDL BDL
c-1,2-Dichloroethene BDOL BDL
1,1-Dichloropropene BDL BDOL
Benzene BDL n/a
Trichloroethene BDOL BDL
c-1,3-Dichicropropene BDL BDL
t-1,3-Dichloropropene BDL BDL
Toluene BDL nja
Tetrachloroethene BDL BDL
Chlorobenzene BDL BDOL
Ethylbenzene BOL n/a
m,p-Xylenes BDL n/a
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 78.3 75.3
40,42 BOL nfa
n-Propylbenzene BDL n/a
2-Chlorotoluene BOL BDL
4-Chlorotoluene BDOL 80DL
1,3,5-Trimethylbenzene BDL nfa
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene 8DL nja
s-butylbenzene/1,3-DCB BDL nja
1,4-Dichlorobenzene 8DL 8DL
p-Isopropyltoluene BDL n/a
1,2-Dichlorobenzene BDL 8DL
n-Butylbenzene 80L nfa
1,2,4-Trichlorobenzene 8DL BDL
Naphthalene B8DL n/a
Hexachiorobutadiene BDL BOL
1,2,3-Trichlorobenzene BDL B8DL
Dichlorofluoromethane n/a BOL
Bromomethane n/a BOL
Chloroethane n/a BOL
Trichlorofluoromethane n/a BDL
Methylenechloride n/a 1t 11
1,1-Dichloroethane n/a BOL
Bromochloromethane n/a BOL
Chloroform nfa BDL
2,2-Dichloropropane n/a BDOL
1,2-Dichloroethane n/a BDL
1,1,1-Trichloroethane nj/a BDL
Carbon Tetrachioride n/a BOL
Dibromomethane n/a BOL
1,2-Dichloropropane n/a BOL
Trichloroethene n/a BOL
Bromodichloromethane n/a BOL
1.1,2-Trichloroethane n/a BDL
1,3-Dichioropropene nfa BDL
Dibromochioromethane n/a BDOL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BOL
Bromoform n/a BDL
41,43 n/a BDOL

1,2-Dibromo-3-chloropropene nja BDL



HydroLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027G000545 Date: 06/07/95 Dilution:
Lab File ID:NAS198.001 Blank: bik0607.001
Calibration Std.:vc0607.001

Concen. Concen. Blank
Compound PID (ppb) Hali (ppb) Concen.
Viny! Chioride BDL BDL
1,1-Dichiorocethene BDL BOL
t-1,2-Dichloroethene BDL BOL
c-1,2-Dichloroethene BDL BDL
1,1-Dichloropropene BDL BDL
Benzene BOL n/a
Trichloroethene BOL BDL
c-1,3-Dichtoropropene B80OL BDL
t-1,3-Dichloropropene BOL BDL
Toluene 80L n/a
Tetrachloroethene BOL BDL
Chlorobenzene BOL BDL
Ethylbenzene BDL nja
m,p-Xylenes BDL n/a
Styrene BOL nfa
o-Xylene BDL n/a
BFB (surrogate) 82.7 84.5
40,42 BOL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BDL BDL
4-Chlorotoluene BDL BDL
1,3,5-Trimethylbenzene BOL nfa
t-Butylbenzene BOL nja
1,2,4-Trimethylbenzene BOL n/a
s-butylbenzene/1,3-DCB 80L nja
1,4-Dichlorobenzene BOL BDL
p-Isopropyltoluene B0OL n/a
1,2-Dichlorobenzene B8DL BDL
n-Butylbenzene BOL n/a
1,2,4-Trichlorobenzene BDL BDL
Naphthalene BOL nja
Hexachiorobutadiene BOL BDL
1,2,3-Trichlorobenzene BOL BDL
Dichicrofluoromethane nfa BDL
Bromomethane n/a BDL
Chloroethane n/a BDL
Trichlorofluoromethane n/a BDL
Methylenechloride n/a BDL 1
1,1-Dichioroethane n/a BDL
Bromochloromethane n/a BDL
Chloroform n/a BDL
2,2-Dichloropropane n/a BDL
1,2-Dichloroethane n/a BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride nfa BOL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BOL
Trichloroethene n/a BDL
Bromodichioromethane nfa apL
1,1,2-Trichioroethane n/a BDL
1,3-Dichloropropene nfa BDOL
Dibromochioromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BDOL
41,43 nfa BDL

1,2-Dibromo-3-chloropropene n/a BDL



HydroLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027S000601 Date: 06/07/95 Dilution:
Lab File ID:NAS210.001 Blank: blk0607.001
Calibration Std.:vc0607.001

Concen. Concen. Blank
Compound PiD (ppb) Hall (ppb) Concen.
Vinyi Chloride BDL BDL
1,1-Dichloroethene BDL BDL
t-1,2-Dichloroethene BDL BDL
c-1,2-Dichloroethene BDL BDL
1,1-Dichloropropene BDL BDL
Benzene BDOL n/a
Trichtoroethene BDL BDL
c-1,3-Dichloropropene BOL BDL
t-1,3-Dichlcropropene BOL BOL
Toluene BDL n/a
Tetrachloroethene BDL BDL
Chiorobenzene BDL BDL
Ethylbenzene BDL nfa
m,p-Xylenes 80L n/a
Styrene 8DL nfa
o-Xylene BOL n/a
BFB (surrogate) 51.1 34.1
40,42 BDL n/a
n-Propylbenzene BDL n/a
2-Chiorotoluene BDL BDL
4-Chlorotoluene BDL BDL
1,3,5-Trimethylbenzene BDL nfa
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BOL n/a
s-butylbenzene/t,3-DCB BDL n/a
1,4-Dichlorobenzene BDL BDL
p-tsopropyltoluene BDL n/a
1,2-Dichlorobenzene BDL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichlorcbenzene BDL BDL
Naphthalene BDL n/a
Hexachlorobutadiene BDL BDL
1,2,3-Trichlorcbenzene BDL BDL
Dichlorofluoromethane n/a BDL
Bromomethane n/a BDL
Chloroethane n/a BDL
Trichlorofluoromethane nja BDL
Methylenechloride n/a 16 11
1,1-Dichioroethane n/a BDL
Bromochioromethane n/a BDL
Chioroform nja BDL
2,2-Dichloropropane n/a BDOL
1,2-Dichloroethane n/a B8DL
1,1,1-Trichloroethane n/a B8DL
Carbon Tetrachloride n/a 8DL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BDL
Trichloroethene n/a BDL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichicropropene n/a BDL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BDL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene n/a BDL



Hydrologic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027S000608 Date: 06/07/95 Dilution:
Lab File ID:NAS211.001 Blank: blk0607.001
Calibration Std.:vc0607.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen.
Vinyl Chioride BDL BDL
1,1-Dichioroethene BDL BDL
t-1,2-Dichloroethene 8DL 8DL
c-1,2-Dichloroethene BDOL BDOL
1,1-Dichloropropene BDOL BDL
Benzene BDL n/a
Trichloroethene BDL BDL
c-1,3-Dichloropropene BDL BOL
t-1,3-Dichloropropene BDL BDL
Toluene BDL n/a
Tetrachloroethene 8DL BDL
Chlorobenzene 8DL B8DL
Ethylbenzene B8DL n/a
m,p-Xylenes BDL n/a
Styrene BOL n/a
o-Xylene BDOL nja
BFB (surrogate) 66.4 58.1
40,42 411 n/a
n-Propylbenzene BOL n/a
2-Chlorotoluene BDL BOL
4-Chlorotoluene BOL BDL
1,3,5-Trmethylbenzene BDL n/a
t-Butytbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-0CB BDL n/a
1,4-Dichlorobenzene BDL BDL
p-isopropyitoluene BDL n/a
1,2-Dichlorobenzene BDL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene 8DL BDL
Naphthaiene B8DL n/a
Hexachlorobutadiene BDL BDL
1,2,3-Trichlorobenzene BDL BDL
Dichloroflucromethane n/a BDL
Bromomethane n/a BDL
Chloroethane n/a B8OL
Trichlorofluoromethane n/a BOL
Methylenechioride n/a e 11
1,1-Dichloroethane n/a BOL
Bromochtoromethane nfa BOL
Chtoroform nfa BDL
2,2-Dichioropropane nja BDL
1,2-Dichloroethane n/a BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride n/a BDOL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BOL
Trichloroethene n/a BDL
Bromodichloromethane n/a 8DL
1,1,2-Trichloroethane n/a BDL
1,3-Dichiocropropene n/a BOL
Dibromochioromethane nja BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BDOL
Bromoform n/a BOL
41,43 n/a BOL

1,2-Dibromo-3-chloropropene n/a BDL



HydroLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:0275000612 Date: 06/08/95 Dilution:
Lab File ID:NAS209A.001 Blank: blk0608.001
Calibration Std.:vc0608.001

Concen. Concen. Blank
Compound PID (ppb) Halit (ppb) Concen.
Vinyl Chloride BDL 80L
1,1-Dichloroethene B8DL B8DL
t-1,2-Dichloroethene BDL BDL
¢-1,2-Dichloroethene BDL BDL
1,1-Dichloropropene BDL BDL
Benzene BDL n/a
Trichloroethene BDL BDL
c-1,3-Dichloropropene BDOL BOL
t-1,3-Dichloropropene BDL BDL
Toluene BDL n/a
Tetrachloroethene BDL BDL
Chlorobenzene BDL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BDL n/a
Styrene BOL n/a
o-Xylene BDOL n/a
BFB (surrogate) 81.1 72.8
40,42 BDL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BDL BDL
4-Chlorotoluene BDL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BOL n/a
s-butylbenzene/1,3-DCB BOL n/a
1,4-Dichlorobenzene BDL BDL
p-Isopropyltoluene BDL n/a
1,2-Dichlorobenzene 8DL BDOL
n-Butylbenzene B8DL n/a
1,2,4-Trichlorobenzene BDL BDL
Naphthatene BDL n/a
Hexachlorobutadiene BDL BOL
1,2,3-Trichlorobenzene BDL BDL
Dichlorofiucromethane n/a BDL
Bromomethane n/a BDL
Chloroethane n/a BDL
Trichlorofluoromethane n/a BDL
Methylenechloride nfa BDL 11
1,1-Dichloroethane n/a BDL
Bromochlcromethane n/a BDL
Chloroform n/a BDL
2,2-Dichloropropane n/a BDL
1,2-Dichloroethane n/a BDL
1,1,1-Trichloroethane nfa BDL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BDL
Trichloroethene n/a BDOL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane nja BOL
1,3-Dichloropropene nfa BDL
Dibromochloromethane nfa 80L
1,2-dibromomethane nia B8DL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a 80L
41,43 n/a 8DL

1,2-Dibromo-3-chloropropene n/a BOL



HydroLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027G000644 Date: 06/07/95 Dilution:
Lab File ID:NAS200.001 Blank: blk0607.001
Calibration Std.:vc0607.001

Concen. Concen. Blank
Compound PID (ppb) Hall {(ppb) Concen.
Vinyl Chloride 8DL BDL
1,1-Dichloroethene BDOL BDL
t-1,2-Dichloroethene BDL BDL
c-1,2-Dichioroethene BDL BDL
1,1-Dichloropropene BDL BOL
Benzene BDL n/a
Trichloroethene BDL BDL
c-1,3-Dichloropropene BDL BDL
t-1,3-Dichloropropene BDL BDL
Toluene 8DL n/a
Tetrachloroethene 8DL BDL
Chlorobenzene BDL B8DL
Ethylbenzene BDL n/a
m,p-Xylenes BOL n/a
Styrene BDL n/a
o-Xylene BDOL n/a
BFB (surrogate) 81.5 86.9
40,42 BDL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BOL BOL
4-Chlorotoluene BOL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDL BDL
p-Isopropyltoluene 8DL n/a
1,2-Dichlorobenzene 8oL BDL
n-Butylbenzene BOL n/a
1,2,4-Trichlorobenzene BOL BOL
Naphthalene BDL n/a
Hexachlorobutadiene BDL BOL
1,2,3-Trichiorobenzene BDL BDL
Dichiorofluoromethane n/a BDL
Bromomethane n/a 80L
Chloroethane n/a BDL
Trichloroflucromethane n/a BDOL
Methylenechloride n/a BOL 11
1,1-Dichloroethane n/a BDL
Bromochloromethane n/a BDL
Chioroform n/a BDL
2,2-Dichloropropane n/a BOL
1,2-Dichloroethane nja BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BOL
Trichloroethene n/a BDOL
Bromodichlcromethane n/a BOL
1,1,2-Trichloroethane n/a BOL
1,3-Dichloropropene nfa BDL
Dibromochicromethane n/a BOL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BOL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene n/a BDL



Hydrotogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027S000701 Date: 06/07/95 Dilution:
Lab File ID:NAS212.001 Blank: bik0607.001
Calibration Std.:vc0607.001

Concen. Concen. Blank
Compound PiD (ppb) Hall (ppb) Concen.
Vinyl Chloride BDL BOL
1,1-Dichlorcethene BDL BOL
t-1,2-Dichtoroethene BDL BOL
c-1,2-Dichloroethene BDL BDL
1,1-Dichloropropene BDL BDL
Benzene B80OL n/a
Trichloroethene BDL BDL
c-1,3-Dichloropropene BDL BDL
t-1,3-Dichloropropene BDL BDL
Toluene BOL n/a
Tetrachloroethene BDL BDL
Chlorobenzene BDL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BDL n/a
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 65.5 57
40,42 BDL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BDL BDL
4-Chlorotoluene BDL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDOL n/a
1,2,4-Trimethylbenzene B8DL nja
s-butylbenzene/1,3-DCB 8D0L n/a
1,4-Dichlorobenzene 8DL BDL
p-Isopropyltoluene BDL n/a
1,2-Dichiorobenzene BDL BDL
n-Butylbenzene BOL n/a
1,2,4-Trichlorcbenzene BOL BDL
Naphthalene BDOL n/a
Hexachlorobutadiene BOL BOL
1,2,3-Trichlorobenzene BDL BOL
Dichiorofiucromethane n/a BOL
Bromomethane n/a BOL
Chloroethane n/a BDL
Trichlorofiuoromethane n/a BOL
Methylenechloride n/a 14 11
1,1-Dichloroethane n/a BDL
Bromochloromethane n/a BDL
Chloroform nfa BDL
2,2-Dichloropropane n/a BDL
1,2-Dichloroethane n/a BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachioride n/a BDL
Dibromomethane nfa BDL
1,2-Dichioropropane nfa BDL
Trichloroethene nfa BDL
Bromodichioromethane n/a B8DL
1,1,2-Trichlorocethane nfa BDL
1,3-Dichloropropene n/a BDL
Dibromochloromethane n/a BDOL
1,2-dibromomethane nfa BDL
1,1,1,2-Tetrachloroethane nfa BOL
Bromoform n/a BOL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene n/a BDL



HydrolLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:0275000706 Date: 06/08/95 Dilution:
Lab File ID:NAS213A.001 Blank: blk0608.001
Calibration Std.:vc0608.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichloroethene BDL BDL
t-1,2-Dichloroethene BDL BDL
c-1,2-Dichloroethene BDL BDOL
1,1-Dichloropropene BDL BDL
Benzene BDL nfa
Trichloroethene 8DL BDL
¢-1,3-Dichloropropene BDL BDL
t-1,3-Dichloropropene BOL BDL
Toluene BDL n/a
Tetrachlorcethene BDL BDL
Chlorobenzene BDL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BDL n/a
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 93.7 79.8
40,42 BDL n/a
n-Propylbenzene 8DL nja
2-Chlorotoluene BOL BDL
4-Chlorotoluene BDL BOL
1,3,5-Trimethylbenzene 8DL n/a
t-Butylbenzene 80L n/a
1,2,4-Trimethyibenzene BDL nfa
s-butylbenzene/t,3-DC8 8DL n/a
1.4-Dichlorobenzene BDL BOL
p-Isopropyitoluene BDOL n/a
1,2-Dichlorobenzene BDL BOL
n-Butylbenzene BOL n/a
1,2,4-Trichlorobenzene BDOL BDL
Naphthalene BOL n/a
Hexachlorobutadiene BDL BDL
1,2,3-Trichlorobenzene BDL BDL
Dichlorofiluoromethane n/a BDL
Bromomethane n/a BDL
Chloroethane n/a BDL
Trichlorofiuoromethane n/a BDL
Methylenechioride n/a 13_ 11
1,1-Dichioroethane n/a BDL
Bromochloromethane nfa BDL
Chloroform n/a BDL
2,2-Dichtoropropane n/a BDL
1,2-Dichioroethane n/a BDL
1,1,1-Trichioroethane n/a BDL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BDL
1,2-Dichioropropane n/a BDL
Trichloroethene n/a BDOL
Bromodichioromethane n/a BDL
1,1,2-Trichloroethane nfa BDL
1,3-Dichloropropene n/a BDL
Dibromochloromethane n/a BOL
1,2-dibromomethane nj/a BDL
1,1,1,2-Tetrachloroethane n/a BOL
Bromoform n/a BDL
41,43 nja BDL

1,2-Dibromo-3-chloropropene nfa BOL



Hydrologic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:0275000712 Date: 06/08/95 Dilution:
Lab File ID:NAS214.001 Biank: blk0608.001
Calibration Std..vc0608.001

Concen. Concen. Blank
Compound PID (ppb} Hall (ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichloroethene BDL BDL
t-1,2-Dichloroethene BDL BDL
c-1,2-Dichloroethene BDL BOL
1,1-Dichloropropene BDL BDL
Benzene BOL n/a
Trichloroethene BDL BDL
¢-1,3-Dichloropropene BDL BDL
t-1,3-Dichioropropene BDL BDL
Toluene BDL n/a
Tetrachloroethene 80L BDL
Chlorobenzene BDOL BDOL
Ethylbenzene BDL n/a
m,p-Xylenes BDL n/a
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 65.1 434
40,42 BDL n/a
n-Propyibenzene BDL n/a
2-Chlorotoluene BDL BOL
4-Chiorotoluene BDL BDOL
1,3,5-Trimethylbenzene B8DL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDL BDL
p-lsopropyltoluene BDL n/a
1,2-Dichlorobenzene B8DL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene BDL 8DL
Naphthalene BDL n/a
Hexachlorobutadiene BDL BDL
1,2,3-Trichlorobenzene BDL BDL
Dichlorofluoromethane n/a BDL
Brormomethane n/a BDL
Chloroethane n/a BDL
Trichlorofluoromethane n/a BDL
Methyienechtoride n/a 13 1
1,1-Dichloroethane n/a BDL
Bromochioromethane n/a BDL
Chloroform n/a BDL
2,2-Dichloropropane n/a BDL
1,2-Dichioroethane n/a BDL
1,1,1-Trichloroethane nfa BDL
Carbon Tetrachloride nfa BOL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BDL
Trichloroethene n/a 8DL
Bromodichloromethane nfa 8DL
1,1,2-Trichloroethane nfa 8DL
1,3-Dichloropropene n/a BDL
Dibromochioromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BDL
41,43 n/a BOL

1,2-Dibromo-3-chioropropene n/a BOL



HydrolLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:0275000801 Date: 06/08/95 Dilution:
Lab File ID:NAS217.001 Blank: blk0608.001
Calibration Std.:vc0608.001

Concen. Concen. Blank
Compound PiD (ppb) Hall (ppb) Concen.
Vinyt Chioride BDL BDL
1,1-Dichlorcethene B8DOL BDL
t-1,2-Dichioroethene BDL BDL
¢-1,2-Dichloroethene BDL BDL
1,1-Dichloropropene B8DL BDL
Benzene BDL n/a
Trichlorcethene BDL BDL
c-1,3-Dichloropropene BDL BDL
t-1,3-Dichioropropene BDL BDOL
Toluene BOL n/a
Tetrachloroethene B8DL BDL
Chiorobenzene BDL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BOL n/a
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 69 51.8
40,42 BDL n/a
n-Propylbenzene BDL nja
2-Chlorotoluene BDL BDL
4-Chlorotoluene B8DL BDL
1,3,5-Trimethyibenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL nfa
1,4-Dichlorobenzene BOL BDL
p-Isopropyltoluene BDL nja
1,2-Dichlorobenzene B8DL BOL
n-Butylbenzene BOL n/a
1,2,4-Trichlorobenzene BDL B8DL
Naphthalene BDL n/a
Hexachlorobutadiene BDL BDL
1,2,3-Trichlorobenzene BDL BDL
Dichloroftuoromethane nfa BOL
Bromomethane n/a BDL
Chloroethane n/a BDL
Trichlorofluoromethane n/a BDL
Methylenechloride n/a 17 11
1,1-Dichloroethane n/a BDL
Bromochloromethane n/a BDL
Chloroform n/a B8DL
2,2-Dichloropropane nja BOL
1,2-Dichloroethane n/a BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachioride nfa BDL
Dibromomethane n/a B80L
1,2-Dichloropropane nfa BDOL
Trichloroethene nfa BDL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BOL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachioroethane n/a BDOL
Bromoform n/a BOL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene nia BDL



HydroLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:0275000806 Date: 06/08/95 Dilution:
Lab File ID:NAS216.001 Blank: blk0608.001
Calibration Std.:vc0608.001

Concen. Concen. Blank
Compound PID (ppb) Hall {ppb) Concen.
Vinyi Chioride BDOL BOL
1,1-Dichloroethene B8DL BDL
t-1,2-Dichloroethene 80L BDL
c-1,2-Dichloroethene BOL BDL
1,1-Dichloropropene BDL 80L
Benzene BDL n/a
Trichloroethene BDL BDL
¢-1,3-Dichloropropene BDL BDL
t-1,3-Dichloropropene BDOL BDL
Toluene BDL n/a
Tetrachloroethene BDL BDL
Chlorobenzene BDL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BOL n/a
Styrene BOL nfa
o-Xylene BDL n/a
BFB (surrogate) 80.2 63.7
40,42 BDL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BOL B80L
4-Chlorotoluene BOL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethyibenzene BDL nfa
s-butylbenzene/1,3-DCB BDL nja
1,4-Dichlorobenzene BDL BOL
p-isopropyltoluene 8oL n/a
1,2-Dichlorobenzene BOL BOL
n-Butylbenzene BDL n/a
1,2,4-Trichiorobenzene BDL BDL
Naphthaiene BDL n/a
Hexachiorobutadiene BDL BDOL
1,2,3-Trichlorobenzene BDL BDL
Dichlorofluoromethane n/a BDL
Bromomethane n/a BDOL
Chloroethane n/a BOL
Trichlorofiuoromethane nja BDL
Methylenechioride n/a 12. 11
1,1-Dichloroethane n/a BDL
Bromochloromethane n/a BDL
Chloroform n/a BOL
2,2-Dichloropropane n/a BDOL
1,2-Dichloroethane n/a B8DL
1,1,1-Trichloroethane n/a 8DL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BDOL
1,2-Dichloropropane n/a BDL
Trichloroethene n/a BOL
Bromodichloromethane nfa BDOL
1,1,2-Trichloroethane n/a BOL
1,3-Dichloropropene nfa BDL
Dibromochloromethane nja BDL
1,2-dibromomethane nfa BDL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BDL
41,43 nj/a BDL

1,2-Dibromo-3-chloropropene n/a BOL



Hydrologic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:0275000812 Date: 06/08/95 Dilution:
Lab File ID:NAS215.001 Blank: blk0608.001
Calibration Std.:vc0608.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen.
Vinyl Chioride BDL BDL
1,1-Dichloroethene BOL BDL
t-1,2-Dichloroethene BDL BDOL
c-1,2-Dichloroethene 8DL BOL
1,1-Dichloropropene BDL BDL
Benzene BOL n/a
Trichloroethene BDL BDL
¢-1,3-Dichloropropene BDL BOL
t-1,3-Dichloropropene BOL BDL
Toluene BDL n/a
Tetrachloroethene BDL BDOL
Chlorobenzene 8DL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BDL n/a
Styrene BOL n/a
o-Xyiene BDL n/a
BFB (surrogate) 89.1 79.8
40,42 BDL nfa
n-Propylbenzene BOL n/a
2-Chlorotoluene BOL BOL
4-Chlorotoluene BOL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BOL n/a
1,4-Dichlorobenzene BDL BDL
p-isopropyitoluene BDL n/a
1,2-Dichlorobenzene BDL BOL
n-Butylbenzene BOL n/a
1,2,4-Trichlorobenzene BDL BDL
Naphthalene BDOL n/a
Hexachlorobutadiene B8DL BDL
1,2,3-Trichlorobenzene B8DL BDL
Dichloroflucromethane n/a BDL
Bromomethane n/a BOL
Chloroethane n/a BDL
Trichlorofluoromethane n/a BDL
Methylenechioride n/a BDL 1
1,1-Dichloroethane nfa BDL
Bromochloromethane nfa BOL
Chloroform n/a BOL
2,2-Dichloropropane n/a BOL
1,2-Dichloroethane n/a BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride nfa BDL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BDL
Trichloroethene n/a 8DL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichtoropropene n/a BDL
Dibromochioromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BDOL
41,43 n/a BOL

1,2-Dibromo-3-chloropropene n/a BDL



HydrolLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027G000844 Date: 06/08/95 Dilution:
Lab File ID:NAS222.001 Btank: b!k0608.001
Calibration Std.:vc0608.001

Concen. Concen. Blank
Compound PID {ppb} Hall (ppb) Concen.
Vinyl Chloride 80L BDL
1,1-Dichloroethene BOL BDL
t-1,2-Dichloroethene BDL BDL
c-1,2-Dichloroethene BDL BDL
1,1-Dichloropropene BDL BDL
Benzene BDL n/a
Trichloroethene B8DL BDL
¢-1,3-Dichloropropene BDL BDL
t-1,3-Dichloropropene BOL BDL
Toluene BDOL n/a
Tetrachioroethene BDL BDL
Chiorobenzene BDL 8oL
Ethylbenzene BDL nja
m,p-Xylenes BDL n/a
Styrene BOL n/a
o-Xylene BDL n/a
BFB (surrogate) 95.2 28.7
40,42 BDL n/a
n-Propylbenzene BDL nja
2-Chlorotoluene 80L BDL
4-Chlorotoluene BDL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL nfa
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-0CB BDL n/a
1,4-Dichlorobenzene BDL BDL
p-Isopropyltoluene 8DL n/a
1,2-Dichlorobenzene BDL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene BDL BDL
Naphthalene BDOL nja
Hexachlorobutadiene BDL BOL
1,2,3-Trichlorobenzene BOL B8DL
Dichioroflucromethane n/a 8DL
Bromomethane n/a 8DL
Chloroethane n/a 8DL
Trichloroflucromethane n/a BDL
Methylenechloride n/a BOL 11
1,1-Dichioroethane n/a BDL
Bromochloromethane n/a BDL
Chloroform n/a BDL
2,2-Dichloropropane n/a BDL
1,2-Dichloroethane n/a BOL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BDL
Trichloroethene n/a BDL
Brormodichloromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BOL
Dibromochloromethane n/a BDL
1,2-dibromomethane nfa BDL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BDL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene n/a B8DL



Hydrologic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027S000901 Date: 06/08/95 Dilution:
Lab File ID:NAS218.001 Blank: blk0608.001
Calibration Std.:vc0608.001

Concen. Concen. Blank
Compound PID {ppb) Hall {(ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichioroethene BDL BDL
t-1,2-Dichloroethene BDOL 8oL
¢-1,2-Dichloroethene BOL BDL
1,1-Dichloropropene BDL BDL
Benzene BDL n/a
Trichloroethene BDL 8DL
c-1,3-Dichloropropene BDL BOL
t-1,3-Dichloropropene BDL BDL
Toluene BDL n/a
Tetrachloroethene BDOL B8DL
Chlorobenzene BDL B8DL
Ethylbenzene BDL n/a
m,p-Xylenes 8DL nfa
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 77.4 66.6
40,42 BOL nja
n-Propylbenzene BOL nja
2-Chlorotoluene BDL BDOL
4-Chlorotoluene BDL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BOL n/a
s-butylbenzene/1,3-DCB BOL n/a
1,4-Dichlorobenzene BDL BDL
p-Isopropyltoluene BDL n/a
1,2-Dichiorobenzene BDL BDL
n-Butylbenzene BDL nfa
1,2,4-Trichtorobenzene BDOL BDL
Naphthalene BDL nfa
Hexachiorobutadiene BOL BOL
1,2,3-Trichlorobenzene BDL BOL
Dichlorofluoromethane n/a BDL
Bromomethane n/a BDL
Chloroethane n/a BDL
Trichlorofiucromethane n/a BDL
Methylenechloride n/a 15. 11
1,1-Dichloroethane nja BDL
Bromochloromethane n/a BDL
Chtoroform nfa BDL
2,2-Dichloropropane n/a BDL
1,2-Dichloroethane n/a BDL
1,1,t-Trichloroethane n/a BDL
Carbon Tetrachloride nfa 8DL
Dibromomethane n/a B8DL
1,2-Dichloropropane n/a BDL
Trichloroethene n/a BDL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene nja BDL
Dibromochloromethane nja BDL
1,2-dibromomethane ) nja BDL
1,1,1,2-Tetrachloroethane nfa BDL
Bromoform n/a BDOL
41,43 n/a BOL

1,2-Dibromo-3-chloropropene n/a BDL



HydrolLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Navai Air Station

Sample Location:027S000906 Date: 06/08/95 Dilution:
Lab File ID:NAS219A.001 Blank: blk0608.001
Calibration Std.:vc0608.001

Concen. Concen. Blank
Compound PID (ppb) Hall {(ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichloroethene B8DOL BDL
t-1,2-Dichloroethene BDL BDL
c-1,2-Dichlorcethene BOL B8DL
1,1-Dichloropropene BDL BDL
Benzene BDL n/a
Trichloroethene BDL BDOL
c-1,3-Dichloropropene BDL BDL
t-1,3-Dichioropropene BDL BDL
Toluene B80OL n/a
Tetrachioroethene B8DL BDL
Chlorobenzene BOL B8DL
Ethylbenzene BOL nfa
m,p-Xylenes BDL n/a
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 78.1 66.7
40,42 8DL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BOL BOL
4-Chlorotoluene BOL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDOL BDL
p-isopropyltoluene 8DL n/a
1,2-Dichlorobenzene BDOL BDL
n-Butylbenzene BOL n/a
1,2,4-Trichlorobenzene BOL 8DL
Naphthalene BOL n/a
Hexachiorobutadiene BOL 80L
1,2,3-Trichiorobenzene BDL BOL
Dichloroflucromethane n/a BDL
Bromomethane n/a BDL
Chloroethane nfa BDL
Trichiorofluoromethane n/a BDL
Methylenechloride n/a 14 11
1,1-Dichloroethane nja BDL
Bromochloromethane n/a BDL
Chloroform n/a B8OL
2,2-Dichloropropane n/a BDL
1,2-Dichlorocethane n/a 80L
1,1,1-Trichloroethane nja BOL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BDL
Trichloroethene n/a BDL
Bromodichloromethane nfa BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BDL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a BOL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BDL
41,43 n/a BOL

1,2-Dibromo-3-chloropropene n/a 80L



HydroLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027S000912 Date: 06/08/95 Dilution:
Lab Fite ID:NAS220.001 Blank: blk0608.001
Calibration Std.:vc0608.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen.
Vinyt Chloride BDL BDL
1,1-Dichicroethene BDL BDL
t-1,2-Dichloroethene BDOL BDL
¢-1,2-Dichloroethene BOL BDL
1,1-Dichloropropene BDL BDL
Benzene BDL n/a
Trichloroethene BDL BDL
c-+,3-Dichloropropene BDL BDL
t-1,3-Dichloropropene BOL BDL
Toluene BDL n/a
Tetrachioroethene BDL BDL
Chlorobenzene BDL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BDL n/a
Styrene BDL n/a
o-Xylene BOL n/a
BFB (surrogate) 80.9 105
40,42 BDL n/a
n-Propyibenzene BOL n/a
2-Chlorotoluene BDL BDOL
4-Chlorotoluene BDL BOL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BOL nfa
1,2,4-Trimethylbenzene BDL nfa
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDL BDL
p-isopropyltoluene BDL n/a
1,2-Dichlorobenzene BDOL BOL
n-Butylbenzene BDL nfa
1,2,4-Trichiorobenzene BDL BDL
Naphthalene BOL n/a
Hexachlorobutadiene BDL BDL
1,2,3-Trichlorobenzene BDOL BDL
Dichlorofluoromethane n/a BDL
Bromomethane n/a BDL
Chloroethane n/a BDL
Trichlorofluoromethane n/a BDL
Methylenechioride n/a 9. 11
1,1-Dichloroethane n/a BDL
Bromochloromethane n/a BDL
Chloroform n/a BDL
2,2-Dichioropropane nfa BDL
1,2-Dichicroethane nfa BDL
1,1,1-Trichioroethane n/a B80OL
Carbon Tetrachloride n/a 80L
Dibromomethane n/a B8DL
1,2-Dichloropropane n/a BDL
Trichloroethene n/a BDL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene nfa BDL
Dibromochioromethane nja BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachioroethane n/a 8DL
Bromoform nla BDL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene n/a BDL



HydroLogic Mobile Laboratory
Analytical Data - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:027G000944 Date: 06/08/95 Dilution:
Lab File ID:NAS221.001 Blank: blk0608.001
Calibration Std.:vc0608.001

Concen. Concen. Blank
Compound PID (ppb) Hail (ppb} Concen.
Vinyl Chloride BDL BDL
1,1-Dichtorcethene BDL BDL
t-1,2-Dichtoroethene BDL BDL
¢-1,2-Dichloroethene BDL BDL
1,1-Dichloropropene BDL BDL
Benzene BDL n/a
Trichloroethene BDL BDL
c-1,3-Dichioropropene BDL BDL
t-1,3-Dichloropropene BOL BDL
Toluene BDL n/a
Tetrachioroethene BDL BOL
Chlorobenzene BOL BDL
Ethylbenzene BOL n/a
m,p-Xylenes BDL n/a
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 97.6 97.4
40,42 B0OL nfa
n-Propylbenzene 8DL nja
2-Chlorotoluene BDL BDL
4-Chlorotoluene BDL 8DL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL nja
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene 80L BDL
p-isopropyitoluene BDOL nfa
1,2-Dichlorobenzene BDL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene BDL 80L
Naphthalene BDL nfa
Hexachlorobutadiene BDL BDL
1,2,3-Trichlorobenzene BDL BDL
Dichlorofluoromethane n/a BDL
Bromomethane n/a BDL
Chloroethane n/a BDL
Trichloroftuocromethane n/a BDOL
Methylenechloride n/a BOL 11
1,1-Dichloroethane nfa B8OL
Bromochloromethane n/a BDL
Chloroform nfa BDL
2,2-Dichloropropane n/a BDL
1,2-Dichloroethane nfa BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride n/a BDL
Dibromomethane nj/a BDL
1,2-Dichloropropane nfa B8DL
Trichloroethene n/a B8DL
Bromodichloromethane nfa BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichioropropene nfa BDL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a BOL
1,1,1,2-Tetrachloroethane nfa BDL
Bromoform n/a BOL
41,43 nj/a BOL

1,2-Dibromo-3-chloropropene n/a 80L
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EXECUTIVE SUMMARY

The Assembly C Site Investigation Plans for Naval Support Activity Memphis proposed two
phases of investigation for a Confirmatory Sampling Investigation (CSI) at Solid Waste
Management Unit (SWMU) 62, the M-21 Arresting Gear. The first phase consisted of a soil
and groundwater investigation using Direct Push Technology (DPT) equipment. Based on the
results of the first phase, the second phase, consisting of installing and sampling soil borings and
monitoring wells, is not required. This report summarizes the activities conducted during the

CSI’s first phase and the resulting findings and conclusions.

During the first phase of the CSI, 12 subsurface soil samples collected from two intervals at six
locations were analyzed for volatile organic compounds (VOCs). No detected concentration of
any VOC in subsurface soil exceeded its U.S. Environmental Protection Agency (USEPA) soil
screening level. Fluvial deposits groundwater samples collected from four locations were
analyzed for VOCs. No VOC in groundwater exceeded its USEPA risk-based concentration
(RBC) for tap water or its maximum contaminant level for drinking water.

To finalize the Resource Conservation and Recovery Act closure of the SWMU, three surface
soil samples were collected and analyzed for semivolatile organic compounds (SVOCs),
pesticides/polychlorinated biphenyls (PCBs), and Appendix IX metals. No SVOCs or PCBs
were detected in the soil samples. No detected concentration of any pesticide exceeded its
residential RBC. No detected concentration of any metal exceeded both its residential RBC and
its background reference concentration (two times the mean background concentration). The
surface soil sample results were used to prepare a Preliminary Risk Evaluation (PRE). The PRE

indicates the property is suitable for lease for either residential or commercial land use.

Based on the results of the first phase and the PRE, no further action is recommended for
SWMU 62.
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1.0 INTRODUCTION

As part of the U.S. Navy Installation Restoration Program, the following Confirmatory Sampling
Investigation (CSI) report has been prepared for Solid Waste Management Unit (SWMU) 62,
the M-21 Arresting Gear, on the Northside of Naval Support Activity (NSA) Memphis in
Millington, Tennessee. Figures 1-1 and 1-2 provide a vicinity map and aerial photograph of
SWMU 62, respectively.

As a result of the Base Closure and Realignment Act of 1990 (BRAC), a portion of
NSA Memphis, which includes SWMU 62, will be closed and prepared for transfer to the
City of Millington. Eight SWMU assemblies (i.e., groups) have been defined for the
NSA Memphis Resource Conservation and Recovery Act (RCRA) Corrective Action Program.
Four of these assemblies (A, B, C, and D) are on closing portions of the base and have been
categorized and ranked according to their BRAC status. SWMU 62 is in Assembly C, which
is composed of five SWMUs requiring CSIs to confirm whether a release of contaminants has
occurred and, if so, whether RCRA Facility Investigation (RFI) characterization will be
required. The remaining four assemblies (E, F, G, and H) are on portions of the base that will
remain open. The investigation, undertaken by EnSafe/Allen & Hoshall (E/A&H), adhered to
the requirements of the Hazardous and Solid Waste Amendments portion (HSWA-TN002) of
RCRA Permit No. TN2-170-022-600 and applicable regulations.

The Assembly C Site Investigation Plans (E/A&H, 1995) proposed two phases of investigation
for the CSI at SWMU 62. The first phase consisted of a subsurface soil and groundwater
investigation using Direct Push Technology (DPT) equipment. Based on the results of the first
phase, the second phase, consisting of installing and sampling soil borings and monitoring wells,

is not required.
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In addition, three surface-soil samples were collected and analyzed, and the results were used
to prepare a Preliminary Risk Evaluation (PRE). The PRE indicates the property is suitable for

lease for either residential or commercial land use.

This CSI report summarizes the activities conducted during the first phase of the CSI and

provides conclusions, including a recommendation for no further action at SWMU 62.

1-7



Confirmatory Sampling Investigation Report
Assembly C — SWMU 62, M-21 Arresting Gear
NSA Memphis, Millington, Tennessee

Revision 2: September 25, 1996

This page intentionally left blank.

1-8



Confirmatory Sampling Investigation Report
Assembly C — SWMU 62, M-21 Arresting Gear
NSA Memphis, Millington, Tennessee

Revision 2: September 25, 1996

2.0 SITE DESCRIPTION AND HISTORICAL INFORMATION

2.1 Site Description

SWMU 62 is the former location of a portable arresting gear mechanism (M-21) on the active
Runway 4-22. The site presently consists of two empty, cement-lined, L-shaped containment
pits on either side of the runway that once housed the arresting gear. A 4-foot diameter cement
cap, approximately 90 feet west of the western containment pit, covers a makeshift drywell,
which once received drainage from the containment pit. This area has been disturbed by past
activities and is generally level. The site drains southwest along a drainage swale which

ultimately empties into the North Fork Creek. Figure 2-1 provides a site map of SWMU 62.

2.2  Historical Site Operations

The gear, which was powered by a generator, was first used in 1985 for pilot training. A 6-inch
diameter polyvinyl chloride drain line was installed in the L-shaped containment pit on the west
side of the runway to drain any potentially contaminated rainwater which might otherwise collect
in the pit. This drain line led to the drywell. No construction details are available for the well
itself, but, according to Public Works personnel, it is constructed of three 55-gallon drums
welded end-to-end, buried in a 12-foot deep hole, and seated on a bed of gravel. The bottom
drum was perforated to allow water to seep out. The residual contaminants from the arresting
gear pit (hydraulic fluid, diesel fuel, and lube oil) would enter the drum unit and float on the
heavier water, allowing for periodic removal. A pile of leftover cement is approximately 30 feet

west of the drywell.
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3.0 PREVIOUS INVESTIGATIONS

No known site investigations were performed before the CSI.

3-1



Confirmatory Sampling Investigation Report
Assembly C — SWMU 62, M-21 Arresting Gear
NSA Memphis, Millington, Tennessee

Revision 2: September 25, 1996

This page intentionally left blank.

3-2



Confirmatory Sampling Investigation Report
Assembly C — SWMU 62, M-21 Arresting Gear
NSA Memphis, Millington, Tennessee

Revision 2: September 25, 1996

4.0 FIELD INVESTIGATION AND METHODS
The CSI soil and groundwater sampling program at SWMU 62 was performed to determine if
contaminants associated with the arresting gear pits and drywell were present in subsurface soil

and groundwater. Specifically, the CSI objectives were:

o Determine the potential for subsurface soil contamination in the loess.
o Determine the potential for groundwater contamination in the loess and fluvial deposits.
. Assess the status/impact from the arresting gear pits and the drywell.

. Determine the suitability of the property for leasing by preparing a PRE.

This section summarizes the soil and groundwater sampling tasks during the first phase of the
CSI, which used a hand auger to collect surface soil samples and DPT equipment for subsurface
soil and groundwater sampling. The field sampling activities followed the procedures outlined
in the U.S. Environmental Protection Agency (USEPA) and Tennessee Department of
Environment and Conservation-approved Comprehensive RFI Work Plan (E/A&H, 1994) and
Assembly C Site Investigation Plans (E/A&H, 1995).

Section 4.1 presents the general sampling protocols and rationale for the hand-auger surface-soil
investigation and the DPT subsurface soil investigation. Section 4.2 presents the general
sampling protocols and rationale for the DPT groundwater investigation. Specific sampling
protocols (sample handling, field Quality Assurance/Quality Control [QA/QC], and

decontamination) are presented in Section 4.3.

Analytical Parameters

Three surface-soil samples were collected and analyzed to prepare a PRE to determine the
suitability of the property for leasing. These samples were shipped to the National
Environmental Testing (NET) laboratory in Bedford, Massachusetts, and analyzed for
semivolatile organic compounds (SVOCs) by USEPA Method 8270, pesticides/polychlorinated
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biphenyls (PCBs) by USEPA Method 8080, and Appendix IX metals by USEPA Method
6010/7000 series.

Subsurface soil and groundwater samples were collected during the DPT investigation to
determine the nature and extent of possible petroleum or solvent contamination at SWMU 62 by
selecting volatile organic compounds (VOCs) as an indicator parameter. Each sample was
transported to Hydrologic, Inc.’s onsite mobile laboratory for the immediate analysis of VOCs
by USEPA Method 8021. Approximately 25% of the samples were split (duplicates) for QA/QC
purposes during the screening survey. They were shipped to NET for VOC analysis by USEPA
Method 8240.

Soil and groundwater samples submitted to Hydrologic’s onsite laboratory were analyzed for
VOCs using Level II-equivalent Data Quality Objectives (DQOs). Soil and groundwater samples
submitted to NET were analyzed using a Level III-equivalent DQO for 95% of the samples and
a Level IV-equivalent DQO for 5% of the samples.

E/A&H validated the results of the surface soil samples. Validata Chemical Services, Inc., of
Norcross, Georgia, validated the analytical results of the NET confirmation samples collected
during the DPT investigation. Attachment 1 contains the validation report, which indicates that

the overall data quality of the analytical work is satisfactory.

Hand-Auger Sampling Methods

On February 13, 1996, E/A&H collected three surface soil samples at SWMU 62 using a
3-inch-diameter, stainless-steel hand auger. The hand auger was advanced from land surface to
1 foot below land surface (bls) using a clockwise motion. The soil collected in the auger was

placed in a stainless-steel bowl for processing.
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DPT Sampling Methods

On May 15, 22, 25, and 26, 1995, E/A&H conducted a DPT survey at SWMU 62 to obtain
subsurface soil and groundwater samples for VOC analyses. Subsurface Technologies, Inc.
(SST), of Orlando, Florida, provided and operated the DPT equipment, consisting of
truck-mounted, hydraulically operated probes which collected subsurface information. The
piezocone system, which consists of an electronic cone penetrometer, was used to obtain
lithologic information by estimating and plotting point-stress, sleeve friction, and pore pressure
as it was advanced from ground surface, through the loess, and into the upper fluvial deposits.
The geocone sampler, which is a split-spoon sampler with a push plug on the leading end, was
advanced and retracted to retrieve relatively undisturbed subsurface soil samples from specific
depths at various locations throughout the SWMU. The hydrocone (a GS-1 groundwater
sampler) obtained groundwater samples from specific depths in the upper fluvial deposits, with
and without an applied vacuum, and generated hydraulic conductivity information. DPT
sampling methods are detailed in Section 4.4.4.3 of the Comprehensive RFI Work Plan (E/A&H,
1994).

4.1 Subsurface and Surface Soil Investigation

4.1.1 Surface Soil Investigation

The Comprehensive Sampling Investigation Report for Assembly C (E/A&H, Revision 0 —
November 1, 1995) stated that three surface soil samples would be collected from 0 to 1 foot bls
— one immediately adjacent to each arresting gear pit and one next to the drywell. Figure 4-1
shows the sample locations. Each surface soil sample was collected with a decontaminated
stainless-steel hand auger and immediately placed in a stainless-steel bowl in preparation for

homogenization and containerization.

Surface Soil Sampling Rationale
The surface soil samples were collected near the three most prominent features of the SWMU::

the arresting gear pits and the drywell.
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Surface Soil Sample Collection Methods

An E/A&H representative collected the surface soil samples with a stainless-steel hand auger.
Upon retrieval, the soil was removed from the hand auger and placed in a stainless-steel bowl
for processing. Each sample was homogenized with a clean, stainless-steel spoon in accordance
with Section 4.2.10 of the Region IV USEPA Standard Operating Procedures/Quality Assurance
Manual and containerized as outlined in Section 4.4.4 of the Comprehensive RFI Work Plan
(E/A&H, 1994). After containerization, each sample was immediately placed on ice for
transport to the offsite laboratory. Sample location, designation, and time collected were

recorded in the field logbook.

4.1.2 DPT Subsurface Soil Investigation

The DPT investigation assessed the nature and extent of contamination in subsurface soil at
SWMU 62. Shallow subsurface soil samples (less than 3 feet bls) were collected from the loess
at each of the six DPT locations proposed in the Assembly C Site Investigation Plans
(E/A&H, 1995). No water-bearing zone was present in the loess; therefore, deeper (17 to
20 feet bls) subsurface soil samples were also collected from this unit. Figure 4-1 shows the

DPT sample locations.

Subsurface Soil Sampling Rationale

Before collecting subsurface soil and groundwater samples, SST performed two piezocone
soundings (PO-1 and PO-6) to develop a tentative lithologic profile. PO-1 was advanced to the
west of the runway next to the drywell, and PO-6 was advanced near the eastern arresting gear
pit. Figure 4-1 shows the piezocone locations, and Appendix A contains the piezocone file
information and plots. As shown on the piezocone logs and plots, the water-bearing zone in the
fluvial deposits is readily identifiable at 38 feet bls (PO-1) and 32 feet bls (PO-6). The

piezocone information does not suggest that a water-bearing zone is present in the loess.
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The Assembly C Site Investigation Plans (E/A&H, 1995) proposed the following shallow soil-
sampling intervals: O to 1 foot bls near the drywell (Locations 1, 2, 3, and 4) and 2 to 3 feet
bls near the arresting gear pits (Locations 5 and 6). Due to poor sample recovery and the
presence of roots and vegetation around the drywell, the 1- to 3-foot subsurface soil interval was
sampled at Locations 1 and 3, and the 2- to 4-foot interval was sampled at Location 2. The
1- to 3-foot interval was sampled at Locations 4, 5, and 6 to obtain enough sample volume for

laboratory analysis.

The Assembly C Site Investigation Plans (E/A&H, 1995) proposed collecting a subsurface soil
sample from the soil/water interface in the loess if a groundwater sample could not be collected.
The piezocone plots did not identify a water-bearing zone in the loess; moreover, split-spoon soil
sampling confirmed the absence of groundwater in this zone. Therefore, as outlined in the work
plan, a subsurface soil sample was collected from the loess at each of the six proposed
DPT sampling stations from the 18- to 20-foot interval (except for Location 3, where the 17-to
19-foot interval was sampled). The following section provides details regarding the subsurface

soil sampling procedures.

Subsurface Soil Sample Collection Methods

An E/A&H geologist logged and processed the subsurface soil samples for field screening and
submittal to the analytical laboratory. SST collected the samples with the DPT rig using a 2-foot
long, 2-inch outside diameter, split-spoon geocone sampler. Upon retrieval, the sampler was
opened, and the soil was immediately screened for organic vapors using an HNu (model GP 101,
with a 10.2 eV lamp) photoionization detector. No organic vapors were detected. A
representative soil sample was collected and placed in a jar for onsite VOC analysis by
Hydrologic. Twenty-five percent of the soil samples were split and shipped to NET for
confirmation analysis. A description of each soil sample; the field screening results; and sample

location, designation, and time collected were recorded in the field logbook.
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4.2 DPT Groundwater Investigation

The DPT groundwater investigation focused on the water-bearing zone in the fluvial deposits,
which is a preferential zone of groundwater flow and a potential route for contaminant transport.
As previously mentioned, the loess at SWMU 62 did not have a water-bearing zone capable of
providing groundwater samples. The water-bearing zones at NSA Memphis are described in

Section 5, Geology and Hydrogeology.

Groundwater Sampling Rationale

As described in Section 4.1.1, two DPT piezocones were advanced at SWMU 62 to determine
the depth of potential water-bearing zones in the loess and fluvial deposits. Based on the
piezocone results, no water-bearing zone was identified in the loess, and depth to groundwater
in the fluvial deposits ranged from 35 to 40 feet bls. To confirm the absence of a water-bearing
zone in the loess, SST advanced the hydrocone to 18 feet bls at Location 1. After 15 minutes,
a vacuum was applied to the sampler in an attempt to draw water into the collection device. The
sampler was raised 1 foot every 15 minutes in an attempt to find a water-bearing zone, but no
groundwater entered the sampler. This procedure was abandoned at 9 feet bls, and subsurface

soil samples were collected as outlined in Section 4.1.1.

Groundwater Sample Collection Methods

Groundwater samples were collected during the DPT investigation using the hydrocone. The
SST technician advanced the hydrocone to refusal (between 37 and 42 feet bls) at each DPT
location to obtain a groundwater sample from the fluvial deposits. The volume of groundwater
entering the hydrocone was monitored on the on-board computer screen. When at least
100 milliliters of groundwater had entered the sampler, the hydrocone was retracted.
Groundwater samples were collected directly from the sampler by inserting a new piece of
Teflon tubing into the bottom port of the hydrocone and decanting the groundwater directly into
the sample vials to minimize the loss of VOCs. If no groundwater entered the hydrocone after

30 minutes, a vacuum was applied to the sampling device. After an additional waiting period
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(typically 20 minutes), if no water had entered the sampler, it was raised in 1-foot increments

every 15 minutes for 1.5 hours in an attempt to find a water-bearing zone.

E/A&H collected a fluvial deposits groundwater sample from Locations 1, 4, 5, and 6 at depths
ranging from 38 to 42 feet bls. No fluvial deposits groundwater sample could be collected from
Locations 2 and 3; sampler refusal was at 37 and 38 feet, respectively, which apparently was

not deep enough to penetrate the water-bearing zone in the fluvial deposits at these locations.

4.3 Sampling Protocol

The CSI sampling activities adhered to the approved Comprehensive RFI Work Plan and the
Assembly C Site Investigation Plans. Sample handling was minimized. When transferring
material from the sampling device to containers, the operation was conducted expediently, in as
clean an environment as possible. A new pair of disposable gloves was donned before collecting
each subsurface soil and groundwater sample. Empty containers were kept packaged until used,
at which time they were immediately chilled and isolated in coolers. Subsurface soil samples
for VOC analysis were containerized immediately upon collection to minimize the loss of VOCs.
Surface soil samples for SVOC, pesticide/PCB, and Appendix IX metals were thoroughly
homogenized prior to containerization. Groundwater samples were obtained directly from the

hydrocone.

4.3.1 QA/QC Samples

During the DPT investigation, QA/QC samples were collected to test the level of reproducibility
attainable in the sampling and analytical processes. QA/QC samples were analyzed for VOCs,
as were the associated environmental samples. Soil and groundwater duplicate samples,
collected at a frequency of 25% during the DPT investigation, were submitted to the offsite
laboratory (NET) for confirmation analysis. Duplicate sample analytical results are discussed

in Section 6, Nature and Extent of Contamination.
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4.3.2 Sample Processing and Chain-of-Custody Procedure

Sample containers requiring chemical preservation (i.e., hydrochloric acid for aqueous samples)
were preserved by the testing laboratory and shipped to E/A&H in sealed packages. Sample
containers were labeled with the sample identification number, date, sampler’s name, and
requested analytical parameter, then placed in a cooler immediately following collection. Each
sample was logged in the sample logbook. Samples for onsite laboratory analysis were
transported by the E/A&H geologist directly to the onsite lab. The Hydrologic chemist recorded

each sample in a sample logbook immediately upon receipt.

Samples submitted to NET were prepared for shipment by wrapping each container in bubble
wrap, placing it in a resealable plastic bag, and packing it on ice inside a sturdy cooler. Cooler
lids were secured with packing tape and sealed with signed custody seals. Packaged samples
were then shipped overnight via FedEx priority service for next morning delivery. The offsite
laboratory was notified the day of shipment of the number of samples submitted. NET reported

all sample shipments arrived in good condition and at the appropriate temperature.

To ensure the integrity of the sample transfer process, a strict chain-of-custody procedure was
implemented. This procedure was initiated in the field for each sampling event and conducted
through custody transfer to the analytical laboratory. A chain-of-custody form was completed
for each batch of samples, itemizing sample numbers, containerization, preservatives, analyses
requested, date and time of sampling, and FedEx shipping number. Custody transfers were
recorded by signature, date, and time of relinquishment, and receipt of custody by the parties

involved.

4.3.3 Sample Labeling

All samples collected in the field were labeled with an alphanumeric code that identifies the site,
sample type, and sample location. The first three digits identify the site location, and the fourth
digit identifies the sample matrix (S = soil, G = groundwater). The last six digits identify the
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sample location and interval. For example, the sample label "062G006038" designates a
SWMU 62 groundwater sample collected from Location 6 at a depth of 38 feet. Note: An
exception to the labeling scheme occurred at Location 1. The first two digits identify the SWMU,
the second two digits identify the matrix (SG denotes a soil sample collected with the geocone,
GH denotes a groundwater sample collected with the hydrocone), and the last four digits identify
the sampling station and maximum depth of sample collection. For instance "62SG0120"
designates a SWMU 62 soil sample collected with the geocone sampler at Location 1 at a

maximum depth of 20 feet.

4.4 Grouting Procedures

SST filled each DPT boring with neat cement grout following sample collection.

4.5 Decontamination Procedures

SST’s downhole field equipment was decontaminated in accordance with guidelines set forth in
the Assembly C Site Investigation Plans (E/A&H, 1995). All downhole and sampling equipment
was decontaminated before and after each use at either the central decontamination pad set up
at the N-7 aircraft wash rack, at the decontamination pad east of SWMU 40 across First Avenue,
or at the Southside decontamination pad. Rinse water generated from decontamination activities,
stored in a 1,200-gallon holding tank at the central decontamination pad, was discharged to the
sanitary sewer system after a VOC scan and approval from the City of Millington’s wastewater

consultant, Fisher & Arnold, Inc.

Decontamination procedures for downhole equipment consisted of the following steps:

. High-pressure wash with a hot soap and water mixture
. Rinse with potable water

. Rinse with deionized organic-free water

. Rinse twice with pesticide-grade isopropyl alcohol
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. Rinse with deionized organic-free water

o Wrap with aluminum foil or plastic

A new pair of disposable nitrile gloves was donned before handling decontaminated sampling
equipment. Subsurface soil samples were collected directly from the split-spoon sampler,
groundwater samples directly from the hydrocone, and surface soil samples directly from the
hand auger; therefore, no investigation-derived waste was generated from these sampling

activities.
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5.0 GEOLOGY AND HYDROGEOLOGY

5.1 Regional Geology and Hydrogeology

The general hydrogeology of the Memphis area is discussed in detail in Section 2.11 and a
conceptual model of the hydrogeology at the NSA is presented in Section 2.12 of the
Comprehensive RFI Work Plan (E/A&H, 1994). Updated information is available in the
Hydrogeology of Post-Wilcox Group Stratigraphic Units in the Area of the Naval Air Station
Memphis, Near Millington, Tennessee (Kingsbury and Carmichael, 1995), provided in
Attachment 2 of this document. On the basis of this updated information, the hydrogeology of

NSA Memphis is re-summarized below.

The two stratigraphic units investigated during the RFIs at NSA Memphis are the loess/alluvial
deposits of Pleistocene and Holocene age and the underlying fluvial deposits of Pleistocene to
Pliocene age. The loess — eolian deposits consisting of silt, silty clay, clay, and minor amounts
of sand — is the principal unit occurring at land surface throughout the NSA Memphis
Northside. Alluvium, which is restricted to stream valleys, includes alluviated or reworked
loess. The loess is typically O to 65 feet thick in the Memphis area; at NSA Memphis it ranges
from 15 to 45 feet thick. Water-bearing zones are present in the loess primarily in the upper
part of this unit; however, yields are low and water quality analyses performed during the water
use survey portion of previous underground storage tank investigations indicate that loess
groundwater does not meet many primary and secondary drinking water standards. Previous
investigations at NSA Memphis have found depth to water in the loess varying between 5 and
15 feet bls and vertical hydraulic conductivities to range from 10 to 108 centimeter per second.
Although the loess may be considered an aquitard on the basis of the relatively low hydraulic
conductivities, this shallowest water-bearing zone is present within this interval. Groundwater
flow in the loess is primarily downward, although locally some groundwater in the loess may

discharge to nearby streams, drainage ditches, and other surface water bodies.
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The fluvial deposits underlie the loess in upland areas and consist of sand, gravel, and some
clay, with thin layers of ferruginous sandstone and conglomerate at the base. This unit ranges
from O to 100 feet thick in the Memphis area; on the Northside of NSA Memphis it ranges from
10 to 60 feet thick and represents the most significant component of the surficial aquifer. Many
shallow domestic wells in the Memphis rural areas are completed in the fluvial deposits.
Relative groundwater elevations between wells completed in the loess/alluvium and fluvial
deposits indicate semiconfined to confined conditions in the fluvial deposits. Typically a
downward vertical gradient exists between water in the loess and the fluvial deposits. Sediments
in the fluvial deposits generally coarsen with depth, and typically, the upper portion consists of
a mixture of very fine sand with varying degrees of silt and clay and becomes increasingly less
silty with depth, grading into a fine to medium sand near the middle of the unit. Grain sizes
typically coarsen below this interval, grading into a gravelly sand near the fluvial deposits basal

section.

The fluvial deposits are underlain by the Cockfield Formation, a part of the Jackson-upper
Claiborne confining unit, which is a heterogeneous formation consisting of very fine silty sand
interbedded with clay and silt lenses or clay with interbedded fine sand lenses. The Cockfield
Formation ranges in thickness from approximately 35 to 180 feet in the NSA Memphis area.
The more-permeable characteristics of the fluvial deposits, compared to the relatively
impermeable properties of the overlying loess/alluvium and the underlying Jackson-upper
Claiborne confining unit, result in the fluvial deposits being the preferential zone of groundwater

flow and the route for contaminant transport in NSA Memphis’s subsurface.

5.2 Site-Specific Geology and Hydrogeology
The following sections provide site-specific geologic and hydrogeologic information obtained

from stratigraphic test borings, previous investigations, and the SWMU 62 DPT investigation.
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5.2.1 USGS Stratigraphic Test Boring

The United States Geological Survey (USGS) drilled stratigraphic test hole 2 approximately
700 feet northwest of SWMU 62 in April 1994 (see Figure 1-1). Attachment 2 of this document
contains a copy of the previously referenced Kingsbury and Carmichael publication, which
provides a geologic cross-section showing test hole 2 (USGS designation Sh:U-98. This boring
was drilled 22 feet into the top of the Cook Mountain Formation to better understand the site
geology prior to monitoring well installations at NSA Memphis. Cuttings from the test hole
were visually logged by a field geologist during drilling, and the test hole was geophysically

logged following completion. The stratigraphy and lithologies encountered are as follows:

Loess: Approximately 45 feet of wind-blown silt deposits (loess).
These materials were described as silt and clay.

Fluvial Deposits: Approximately 51 feet of fluvial deposits. These materials
were described as sand and gravel.

Cockfield Formation: Approximately 82 feet of alternating sand, clay, and some
lignite.

Cook Mountain Formation: The Cook Mountain Formation was characterized as a

dense, light olive-gray to greenish-gray clay. It serves as
the confining unit separating the Cockfield Formation from
the Memphis aquifer. The termination depth of the boring
was 200 feet bls, with the top of the Cook Mountain
Formation encountered at approximately 178 feet bls.

The USGS collected a Shelby-tube sample from stratigraphic test hole 2 for geotechnical

analysis. The vertical permeability of a subsurface soil sample from the 199- to 200-foot

interval (Cook Mountain Formation) was 4.5 x 105 cm/sec.
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5.2.2 Previous Investigations

Site-specific subsurface soil information was collected while implementing the
Interim Measures (IM) investigation at SWMU 1, the Fire Department Drill Area, which is
approximately 500 feet northwest of SWMU 62 (see Figure 1-1). According to the
IM Investigation Report SOUTHNAVFACENGCOM, USGS, E/A&H, March 1993), visual
classification indicated low-permeability silts with varying degrees of clay extending to at least
44 feet bls. No permeability data for subsurface soil were collected at SWMU 1.

Based on the topography, the information in the conceptual model of the NSA Mempbhis
hydrogeology (Section 2.12 of the Comprehensive RFI Work Plan), recent data collected during
Assembly A SWMU RFlIs, and communication with USGS representatives, groundwater in the
fluvial deposits flows locally toward the north-northwest. Groundwater flow in the loess is
primarily downward, although locally some groundwater in the loess may discharge to nearby

streams, drainage ditches, and other surface water bodies.

5.2.3 DPT Piezocone Soundings

As outlined in Section 4.1.1 of this document, two piezocone soundings (designated PO-1 and
PO-6; refer to Figure 4-1) were performed at SWMU 62 to obtain information about the
lithology and potential water-bearing zones before collecting samples. Appendix A provides
piezocone logs and plots for SWMU 62. E/A&H used this information to select groundwater
sampling intervals for the DPT investigation. As shown on the piezocone logs, the potential
water-bearing zones in the fluvial deposits are below 38 feet at PO-1 and below 32 feet at PO-6.
These zones are described on the lithologic log as a cemented sand, silty fine sand, and fine sand
and are readily identifiable on the associated plots by the higher point stress. Based on the

piezocone logs and plots, no definitive water-bearing zone is present in the loess.
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5.2.4 DPT Hydrocone Plots

During the DPT investigations, the hydrocone obtained groundwater samples from specific
depths in the fluvial deposits. The sampling device, which included a transducer attached to an
on-board computer system via an umbilical cable, recorded the fill rate, hydrostatic pressure,
and gas pressure. The computer estimated horizontal permeability by applying the time and rate-
of-filling data to the standard Bouwer and Rice rate-of-rise permeability models. However, due
to an instrument malfunction, only one horizontal permeability measurement was obtained during
the SWMU 62 investigation. The horizontal hydraulic permeability of the fluvial deposits at
Location 4 (Figure 4-1) was 4.59 x 105 cm/sec at a depth of 42 feet. Appendix A provides the
hydrocone sample plot and horizontal permeability measurement for the groundwater sample

collected from Location 4.
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6.0 NATURE AND EXTENT OF CONTAMINATION

This section presents the results of the surface soil (0 to 1 foot bls), subsurface soil (> 1 foot
bls), and groundwater samples collected during the CSI. Surface soil samples were analyzed
for SVOCs, pesticides/PCBs, and Appendix IX metals. Subsurface soil and groundwater
samples were analyzed for VOCs.

Detected concentrations of organics and inorganics have been compared with media-specific
guidance concentrations from the USEPA Region III Risk-Based Concentration (RBC) Table
(July to December 1995) to evaluate the risk associated with exposure to soil and groundwater
contaminants and to assess the transfer potential of contaminants from soil to groundwater. In
addition, metals concentrations for the soil samples are compared with established reference
concentrations (RCs) derived from background samples at NSA Memphis to determine if they
represent naturally occurring concentrations. Background RC calculations were provided in the
Technical Memorandum — Assemblies A through D Background Reference Concentrations,
E/A&H, September 18, 1996).

Specifically, surface soil sample results are compared with RCs, residential and industrial RBCs,
and soil screening levels (SSLs); whereas subsurface soil sample results are compared with
RCs and SSLs only (USEPA Region III RBC Table, July to December 1995). Groundwater
sample results are compared with RBCs for tap water (USEPA Region III RBC Table, July to
December 1995) and the USEPA maximum contaminant level (MCL) for drinking water
(USEPA Drinking Water Regulations and Health Advisories, May 1995).

Section 6.1 briefly discusses the criteria used to determine the RCs (two times the mean
background concentration) for metals. Section 6.2 summarizes the detected contaminants in soil
compared with the respective RBC and/or SSL values. Contaminants identified in surface soil
are further evaluated in the Preliminary Risk Evaluation (Section 7). Section 6.3 summarizes
the detected constituents in groundwater compared with their RBC and MCL values.
Contaminants detected at SWMU 62 are summarized in Section 6.4.
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6.1 Background Reference Concentrations

Background locations were established at five areas at NSA Memphis (shown on Figure 6-1) to
determine ambient soil and groundwater quality conditions. Background data for soil samples
only are discussed here as no SWMU 62 groundwater samples were analyzed for metals.
Background data for soil consist of 12 samples collected from five boring locations. The
background RCs for metals were calculated by doubling the mean concentration detected. Two
RCs were established for soil — one for surface soil (0 to 1 foot bls) and one for subsurface soil

(> 1 foot bls). Table 6-1 shows the RCs for metals detected in surface soil.

6.2  Soil Sample Analytical Results
The following sections summarize the results of soil samples collected during the CSI.

Appendix B contains the analytical data.

6.2.1 Surface Soil Samples
E/A&H collected three surface soil samples from O to 1 foot bls. The samples were analyzed
for pesticides/PCBs, SVOCs, and Appendix IX metals. Figure 4-1 shows the surface soil

sampling locations, and Table 6-1 summarizes the detected contaminant concentrations.

Pesticides/PCBs

Two pesticides, 4,4’-DDT and dieldrin, were detected in one surface soil sample. The
4,4-DDT concentration did not exceed its residential RBC or SSL. Although the dieldrin
concentration of 0.011 milligrams per kilogram (mg/kg) in surface soil sample 062S000801
exceeded the transfer from soil to groundwater SSL (0.001 mg/kg), it did not exceed the average
background concentration (0.131 mg/kg) stated in the June 2, 1995, Technical Memorandum
Discussion of Dieldrin Risk Management Issues (E/A&H, 1995) or its residential RBC
(0.04 mg/kg). As stated in the memorandum, dieldrin is ubiquitous at NSA Mempbhis as a result
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Table 6-1
Detected Concentrations of Metals, Pesticides, and SVOCs in Surface Soil
SWMU 62 — M-21 Arresting Gear
(data in milligrams per kilogram)
Sample Location/ID
70-1) §0-1) 92(0-1") RC» RBC: RBCe
Analyte 0625000701 0625000801 0625000901 o-r SSL» Residential Industrial

Metals

Barium 150 113 113 191 32 5,500 140,000

Chromium 8.32 J¢ 12 8.9 26.4 19 390

Copper 18.9 18.9 18 27 — 3,100 82,000

Nickel 194 16.4 16.3 ND 21 1,600 41,000

Vanadium 24.1 254 20 49.6 — 550 14,000

Tin 20317 2257 12J ND — 47,000 1,000,000
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Analyte

Table 6-1
Detected Concentrations of Metals, Pesticides, and SVOCs in Surface Soil
SWMU 62 — M-21 Arresting Gear
(data in milligrams per kilogram)
Sample Location/ID
70-1) 80-1° 9(0-1) RC: RBC: RBC:e
0625000701 0625000801 0625000901 0-71 SSL» Residential Industrial

Organic Compounds

ND 0.011 ND 0.131h» 0.001 0.04 0.36

Dieldrin

Notes:

* RC = Reference concentration (2 x the mean background concentration). Background concentrations were established for the O to 1-foot and the greater than 1-foot
intervals below land surface using analytical data from 12 soil samples collected from five background soil boring locations at various locations on the Northside
and Southside of NSA Mempbhis (Technical Memorandum — Assemblies A through D Background Reference Concentrations, E/A&H, September 18, 1996).

b SSL = Soil Screening Level; obtained from the USEPA Region III RBC Table, July to December 1995.

¢ RBC = Risk-based concentration; obtained from the USEPA Region Il RBC Table, July to December 1995.

4 ND = Analyte was not detected.

eJ =  Estimated concentration.

r
1

No guidance concentration exists for this analyte.

Although there is no published SSL or RBC for lead, USEPA has published a recommended soil screening concentration of 400 mg/kg for residential land use
and 1,000 mg/kg for industrial land use (Office of Solid Waste

and Emergency Response Directive 9355.4-12).

The June 2, 1995 Technical Memorandum Discussion of Dieldrin Risk Management Issues (E/A&H, 1995) states that the average concentration of dieldrin in
samples collected during a background study at NSA Memphis was 0.131 mg/kg. Though background concentrations are normally assumed to be zero for
organic compounds, this value has been included for comparison.

Bold indicates analyte exceeds the RC.
Italics indicates analyte exceeds the soil screening level.
LARGE PRINT indicates analyte exceeds the residential RBC.

6-6



Confirmatory Sampling Investigation Report
Assembly C — SWMU 62, M-21 Arresting Gear
NSA Memphis, Millington, Tennessee

Revision 2: September 25, 1996

of aerial applications during a U.S. Department of Agriculture quarantine on the white-fringed
beetle during the 1950s and 1960s. Risk estimates based on the soil dieldrin concentrations at
NSA Memphis did not exceed 1E-4 Incremental Lifetime Excess Cancer Risk (ILCR). The
average concentration of samples collected during a background study was 0.131 mg/kg with a
maximum detected concentration of 0.311 mg/kg. As stated in the memorandum, “This finding
indicates that dieldrin levels found at each SWMU do not necessitate remedial action in the
absence of other significant carcinogenic risk contributors.” In addition, because of the chemical
properties of dieldrin and the physical properties of soil, it is not expected to leach in

appreciable quantities (if at all) into underlying groundwater.

SVOCs
No SVOCs were detected in the surface soil samples collected from SWMU 62.

Appendix IX Metals

Twelve Appendix IX metals were detected in the surface soil samples (refer to Table 6-1). The
residential and industrial RBCs for arsenic (0.43 mg/kg and 3.8 mg/kg, respectively) were
exceeded in all three surface soil samples; however the detected arsenic concentrations
(9.7 mg/kg to 10.5 mg/kg) did not exceed the RC (13.2 mg/kg) or the SSL (15 mg/kg). The
barium concentration in all three samples (ranging from 113 mg/kg to 150 mg/kg) exceeded the
SSL (32 mg/kg) but not the RC (191 mg/kg) or the residential RBC (5,500 mg/kg). Cadmium,

nickel, silver, and tin concentrations exceeded their RCs but not their SSLs or RBCs.

6.2.2 Subsurface Soil Samples

E/A&H collected 12 subsurface soil samples. Two intervals were sampled at each of the six
DPT sampling locations as outlined in Section 4.1. The samples were analyzed for VOCs.
Figure 4-1 shows the subsurface soil sampling locations, and Table 6-2 summarizes the detected

contaminant concentrations.
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Table 6-2
Detected Concentrations of VOCs in Subsurface Soil
SWMU 62 — M-21 Arresting Gear
(data in milligrams per kilogram)
Sample Location/ID
2 (18 - 20%) 5(18 -20") 6 (18 - 200
Analyte 0625000220 0628000520 0625000620 SSLa

Methylene chloride ND 0.002 Jd 0.0017J ©0.010

Notes:

+ SSL = Soil Screening Level; obtained from the USEPA Region III RBC Table, July to December 1995.
b ND =  Compound not detected.

¢ — =  No reference or guidance concentration exists for this anaiyte.

a] =  Estimated concentration.

No VOCs were detected in soil samples at concentrations exceeding SSLs. The only VOCs
detected in the subsurface soil samples were n-propylbenzene in the 18-to 20 foot interval sample
at Location 2 (0.0053 mg/kg; no SSL exists), methylene chloride in the 18 to 20-foot interval
sample from Location 5 (0.002 mg/kg; SSL = 0.010 mg/kg), and methylene chloride in the
18 to 20-foot sample from Location 6 (0.001 mg/kg). n-Propylbenzene is a common petroleum

constituent, and methylene chloride is a common laboratory artifact.

6.3  Groundwater Samples
E/A&H collected groundwater samples from the fluvial deposits at Locations 1, 4, 5, and 6.
The groundwater samples were analyzed for VOCs. Figure 4-1 shows the sampling locations,

and Table 6-3 summarizes the detected VOCs concentrations.

Table 6-3
Detected Concentrations of VOCs in Groundwater
SWMU 62 — M-21 Arresting Gear
(data in micrograms per liter)
Sample Location/ID
5 (40’ to 41°) RBC: MCL»
Analyte 062G005041 Tap Water Drinking Water

Methylene chloride 17J 4.1 5

=  Risk-Based Concentration; obtained from the USEPA Region IIl RBC Table, July to December 1995,
® MCL = Maximum Contaminant Level for Drinking Water; obtained from the USEPA Drinking Water Regulations and
Health Advisories, May 1995.
¢ J Estimated concentration

No guidance concentration exists for this analyte.
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The only VOCs detected in fluvial deposits groundwater were in the confirmation samples
analyzed by the offsite laboratory. The detected VOCs were toluene, acetone, and methylene
chloride. No detected VOC exceeded its respective RBC for tap water or MCL for drinking
water. Toluene was detected in one sample at 1 microgram per liter (ug/L) (RBC = 750 ug/L,
MCL = 1,000 pug/L). Acetone was detected in one sample at 9 pug/L (RBC = 3,700 pg/L, no
MCL exists). Methylene chloride was detected in one sample at 1 ug/L (RBC = 4.1 pg/L and
MCL = 5 pg/L). Acetone and methylene chloride are common laboratory artifacts. Figure 4-1

shows the DPT groundwater sampling locations.

6.4 Summary of Nature and Extent

Soil and groundwater analytical results indicate minimal contamination at SWMU 62. No
SVOCs were detected in surface soil samples. No detected concentration of any pesticide in
surface soil exceeded its residential RBC, and no metals in surface soil exceeded both the
residential RBC and RC. No detected concentration of any VOC in subsurface soil exceeded
its SSL. No groundwater contaminant exceeded its RBC for tap water or its MCL for drinking

water. Figures 6-2 and 6-3 summarize surface soil and groundwater contaminants, respectively.

Contaminant Transfer from Soil to Groundwater
Tables 6-1 and 6-2 provide SSL values for transfer from surface and subsurface soil to
groundwater. Figure 6-4 illustrates that no contaminant in any soil sample exceeded both the

RC (or background concentration for dieldrin) and the SSL.
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7.0 PRELIMINARY RISK EVALUATION

In accordance with Guidance on Preliminary Risk Evaluations for the Purpose of Reaching a
Finding of Suitability to Lease (USEPA Region IV Memorandum, November 1994), a PRE was
conducted for SWMU 62 to finalize the RCRA closure of the SWMU. Three surface soil
samples were collected from unpaved areas — one next to each arresting gear pit and one next
to the drywell (refer to Figure 4-1). The samples were shipped to an offsite laboratory (NET

of Bedford, Massachusetts) under chain-of-custody documentation for the following analyses:

Analysis Method

SVOCs USEPA Method 8270
Chlorinated Pesticides/PCBs USEPA Method 8080

40 CFR 264 Appendix IX Metals USEPA Method 6010/7000 Series

A PRE is conducted by constructing a table for carcinogenic and systemic (noncarcinogenic)
compounds. The maximum concentration for each detected chemical and its corresponding RBC
concentration were entered into the table to calculate cumulative human health risk. Soil data
used in the calculations are exclusively from samples collected across the surface soil interval
(0 to 1 foot bls).

Proportionate risk is calculated for each detected site chemical by comparing its maximum
reported concentration with the corresponding RBC value. Risk and hazard for residential and
commercial scenarios were calculated separately. RBC values were calculated by USEPA based
on a risk threshold of 104 for carcinogens or a hazard quotient threshold of 1.0 for
noncarcinogens. Therefore, a risk ratio is calculated for each contaminant by one of the

following two equations:
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Carcinogenic Risk Ratio: RR = media concentration X TR
screening value
Noncarcinogenic Risk Ratio: RR = media concentration X THQ
screening value
where:
RR = the risk ratio
Media Concentration = the maximum concentration of a site chemical
Screening Value =  the RBC value for that particular chemical
TR = target risk used by USEPA to calculate RBCs for
carcinogens (10-)
THQ =  target hazard quotient used by USEPA to calculate RBCs

for noncarcinogens (1.0)

Tables 7-1 and 7-2 summarize PRE results for SWMU 62 for carcinogens and noncarcinogens,
respectively. The risk ratios for each chemical are summed separately for both residential and
commercial scenarios to determine the overall site risk. For each scenario, cumulative risk (for
carcinogens) and cumulative hazard index (HI) (for noncarcinogens) are calculated separately,
and the cumulative risk and HI are each compared to the corresponding cumulative threshold in

accordance with the November 1994 USEPA Region IV Memorandum.

If the carcinogenic ILCR is greater than 104 (the cumulative risk threshold) or the
noncarcinogenic HI is greater than 1 (the cumulative HI threshold), the site may require
additional investigation for the corresponding land use scenario (USEPA Region IV
Memorandum, November 1994). If neither threshold is exceeded, the property is considered

suitable to lease for the specified land use scenario.
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TABLE 7-1

PRELIMINARY RISK EVALUATION FOR SWMU 62
RESIDENTIAL AND COMMERCIAL CARCINOGENS

NSA MEMPHIS RF1
Reference Residential RBC Commercial RBC
Concentration Maximum Carcinogen Risk Carcinogen Risk

Parameter (mg/kg) (mg/kg) (mg/kg) Ratio (mg/kg) Ratio
Arsenic 13.1 10.5 0.43 3.8
Barium 19.1 150
Cadmium ND 4
Chromium 26.4 12
Cobalt 15 10.5
Copper 23.6 18.9
4,4’-DDT 0.003 1.9 1.6E-09 17 1.76E-10
Dieldrin 0.011 0.04 2.8E-07 0.36 3.06E-08
Lead 28.7 14.1
Nickel ND 19.4
Silver ND 3
Tin 225
Vanadium 49.6 254
Zinc 88.3 59

ILCR SUM 3E-07 SUM 3E-08

NOTES:
ILCR  Incremental excess lifetime cancer risk
HI  Hazard index
Blank spaces  Indicates not applicable
ND  Not detected

All concentrasions are in parts per million (mg/kg).

The maximum concensration reported for each contaminan: was
used io develop the table above.

Soil sample data were from the surface (0-1°) interval only.

Screening values (RBCs) are from the July to December 1995
Risk-Based Conceniration (RBC) Table (October 20, 1995 USEPA
Region Il RBC memo).

The maximum lead (Pb) concentration reported art SWMU 62 was
14.1 mg/kg. This is less than the 400 mg/kg residential soil
screening level for total lead (USEPA OSWER Directive 9355.4-12).

Metal was excluded from the risk ratio because the maximum
reported concensration is less than the corresponding reference
concentration.



TABLE 7-2

PRELIMINARY RISK EVALUATION FOR SWMU 62

RESIDENTIAL AND COMMERCIAL NONCARCINOGENS

NSA MEMPHIS RFI

Reference Residential RBC Commercial RBC

Concentration Maximum Noncarcinogen Hazard Noncarcinogen Hazard
Parameter (mg/kg) (mg/kg) (mg/kg) Ratio (mg/kg) Ratio
Arsenic 13.1 10.5
Barium 19.1 150 5500 0.027 140000 0.0011
Cadmium ND 4 39 0.10 1000 0.004
Chromium 26.4 12 390 10000
Cobalt 15 10.5 4700 120000
Copper 23.6 18.9 2900 76000
4,4-DDT 0.003
Dieldrin 0.011
Lead 28.7 14.1
Nickel ND 19.4 1600 0.012 41000 0.00047
Silver ND 3 390 0.0077 10000 0.0003
Tin 22.5 1000000 0.00002 47000 0.00048
Vanadium 49.6 254 550 14000
Zinc 88.3 59 23000 610000
HI SUM 0.14968 SUM 0.00632
NOTES:
ILCR  Incremental excess lifetime cancer risk
HI  Hazard index
Blank spaces  Indicates not applicable
ND  Not detected

All concentrations are in parts per million (mg/kg).
The maximum concentration reporied for each contaminant was
used to develop the table above.

Soil sample data were from the surface (0-1°) interval only.

Screening values (RBCs) are from the July to December 1995
Risk-Based Concentration (RBC) Table (October 20, 1995 USEPA
Region IIl RBC memo).

The maximum lead (Pb) concentration reported at SWMU 62 was
14.1 mg/kg. This is less than the 400 mg/kg residential soil

screening level for toral lead (USEPA OSWER Directive 9355.4-12).

Metal was excluded from the risk ratio because the maximum
reported concentration is less than the corresponding reference
concentration.
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This PRE does not evaluate the potential exposure that might be experienced by construction
workers should site structures be excavated in the future. This would require an acute or
subchronic assessment of subsurface soil data. For the site worker scenario, USEPA
recommends an exposure duration of 25 years — a chronic exposure scenario. Exposure
durations less than seven years, as would be assumed for a construction worker scenario, are
considered acute or subchronic. RBCs would be less conservative if calculated based on a
subchronic or an acute exposure scenario. USEPA used chronic-based toxicological information
when calculating RBCs, or USEPA made conservative adjustments to reflect chronic exposure.
In addition to the effect the exposure duration differences would have on a construction worker’s
cumulative risk and hazard estimates, toxicological information used by USEPA to calculate
RBCs would be adjusted to reflect acute or subchronic toxicological endpoints rather than the
chronic endpoints typically used. Acute and subchronic thresholds are based on lower exposure
durations than chronic thresholds, and higher concentrations are generally necessary to elicit
observable toxic effects. Higher thresholds for toxic effects result in less conservative
toxicological information, which would be used to adjust RBCs for either acute or subchronic
exposure. Because a construction worker would be exposed under either acute or subchronic
conditions, and RBCs based on chronic exposure are generally more conservative, the
commercial site worker scenario presented in this PRE would be a more conservative scenario
than that for a construction worker. Subsurface soil concentrations would have to be
significantly higher relative to those reported in surface soil to pose risk equivalent to that

estimated for surface soil.

The Preferred Reuse Alternative in the Base Reuse and Development Plan (RKG Associates
Inc., 1995), indicates the most likely reuse of the parcel of land containing SWMU 62 will be
for airfield operations. Due to the nature of this proposed use, a commercial setting can be
assumed to evaluate risk. With respect to the commercial scenario, the resulting ILCR and HI

were well below the established criteria of 104 and 1, respectively. In addition, the resulting
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ILCR and HI for the residential scenario were below the established 104 ILCR threshold and
the HI threshold of 1.

Conclusions and Recommendations
Based on the information gathered during this investigation, the following conclusions and

recommendations have been reached:

o SWMU 62 will likely be used for airfield operations.

o Fourteen pesticides and inorganics were detected in the three surface soil samples.

o The maximum réported concentration of arsenic exceeded residential and commercial

RBCs; however, the detected concentration does not exceed the reference (background)

concentrations as shown on Tables 7-1 and 7-2.
o Based on a PRE performed on data from the samples collected from O to 1 foot bls:

—  Carcinogens — Neither the commercial nor residential ILCRs exceeded the 10+
threshold, indicating suitability for lease with no further action for both

commercial and residential land use.

—  Noncarcinogens — Neither the commercial nor residential Hls exceeded 1,
indicating suitability for lease with no further action for both commercial and

residential land use.
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8.0 CONCLUSIONS AND RECOMMENDATIONS

Three surface soil samples collected near the arresting gear pits and drywell were analyzed for
SVOCs, pesticides/PCBs, and Appendix IX metals, and the results were used to prepare a PRE.
Twelve subsurface soil samples and four fluvial deposits groundwater samples were collected
near the arresting gear pits and the drywell associated with SWMU 62 and analyzed for VOCs.
Based on the information gathered during this investigation, the following conclusions and

recommendations have been reached:

. No SVOCs were detected in surface soil samples.

. No detected concentration of any pesticide exceeded its residential RBC.

o No detected concentration of any metal in surface soil exceeded both its residential RBC
and its SSL.

o No detected concentration of any VOC in subsurface soil exceeded its SSL.

o No groundwater contaminant exceeded its RBC for tap water or its MCL for drinking
water.

. The PRE concluded that the property is suitable for lease for either residential or

commercial land use.

Based on the results of the investigation and the PRE at SWMU 62, no further action is

recommended for this site.
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SOUNDING §: 62-P01 CLIENT: ENSAFE DATE: 05-15-1995
JOB NAME OR #: NASM094 LOCATION: SWMU62 ST1 DEPTH OF GROUNDWATER: 18 FE
kkkkkkkkkdkkkkkkkkhkkkhkkhkkkkkhkhkdhkkkhihkkkkkkkhkkkkkkhhkkrkkkkhkhkkrkkkkhkkkkkhkhkkkkhkkkdkkrhkhkkhkdkkkhkkhkhhkkkkikkhkhkkhkkkkkkkkt
Depth PP PT SL FR  Soil Type N VES FA RD ™ Uss  SEN CH OCR
4.00 -0.14 92.69 0.5 0.63 Silty Fine Sand 23 0.05 »>45 100+ 204 - === 556 -
5.00 -0.17 92.43 1.12 1,22 Silty Fine Sand 23 0.10 »>45 98 203 == === 555 ===
6.00 0.09 47.55 0.73 1.53  Silty to Clayey F.S. 16 0.15 »>45 73 105 = === 285 ==
7.00 -0.25 41.28 0.16 0.38 Silty Fine Sand 10 0.20 44 65 91 -—- - 248 ---
8.00 -0.03 56.71 0.40 0.70 Silty Fine Sand 14 0.24 45 n 125 --- - 340 ---
9.00 0.01 45.89 0.63 1.37 Silty to Clayey F.S. 15 0,29 43 62 101 .- ee= 275 -
10.00 -0.03 46.12 0.78  1.69 Silty to Clayey F.S. 15  0.34 42 60 101 -—— === 277 ---
11.00 -0.02 47.96  0.51 1.06  Silty to Clayey F.S. 16 0.39 42 59 106 - === 288 -
12.00 -0.02 50.85 0.78  1.53 Silty to Clayey F.S. 17 0.44 41 59 112 == === 305 @ e--
13,00 -0.03 54,38 0.77 1.41 Silty to Clayey F.S. 18 0.49 11 60 120 == === 326 -
14.00 0.01 31.77 0.71 2.22 Clayey Fine Sand 13 0.54 --- -—- 416 2.1 2.7 64 >10
15.00 -0.00 34.33 0.70  2.03 Clayey Fine Sand 14 0.9 --- -—- 450 2.2 3.0 69 >0
16.00 -0.03 29.02 0.21 0.72 Silty to Clayey F.S. 10 0.63 36 38 64 e ee=  1{ -
17.00 -0.02 38.06 0.18  0.48 Silty to Clayey F.S. 13 0.68 37 45 84 - e—= 228 -
18.00 -0.05 34.31 0.26 0.76 Silty to Clayey F.S. 11 0.73 36 41 75 - e== 206 ---
19.00 0.06 33.63 0.32 0.96 Silty to Clayey F.S. 11  0.76 36 40 74 m——— === 202 ---
20.00 -0.05 40.67 0.78 1,91 Clayey Fine Sand 16 0.79 --- -~- 532 2.7 31 81 10
"1.00 0.21 12.49 0.54 4.34 Clay 12 0.82 --~ -—- 156 0.8 1.4 62 4
2.00 0.29 11.95 0.11  0.91 Clayey Fine Sand 5 0.8 --- -~- 148 0.7 6.6 60 3
23.00 0.28 15.75 0.20 1,27 Clayey Fine Sand 6 0.88 --- -~- 198 1.0 4.7 79 5
24.00 0.31 9.34 0.15 1,61 Sandy Clay 5 091 --- -~- 112 0.6 3.7 47 2
25.00 0.32 17.29 0.14 0,79 Clayey Fine Sand 7 0.94 --- -~ 218 1.1 7.6 36 5
26.00 0.37 14,50 0.38  2.64 Sandy Clay 7 097 --- =—- 180 0.9 2.3 EE] 4
27.00 0.34 20.55 0.65 3.15 Sandy Clay 10 0.99 --- == 261 1.3 1.9 41 7
28.00 0.37 24.77 047 1.89 Clayey Fine Sand 10 1.02  --- --- 317 1.6 3.2 50
32.00 0.39 40.09 0.55 1.37 Silty to Clayey F.S. 13 1.15 34 39 88 .- == 2] ee-
33.00 0.46 34.29 0.18 0.53 Silty to Clayey F.S. 11 1.18 33 34 75 - === 206 -~-
34,00 0.40 43.70 0.26 0.60 Silty to Clayey F.S. 15 1.21 35 41 9 --- -~ 262 -
35.00 0.41 41.90 0.23 0.54 Silty to Clayey F.S. 14 1.24 34 39 92 --- -e= 251 -
36.00 0.67 35.22 0.38 1.09 silty to Clayey F.S. 12 1.27 KX} 34 77 .- === 21 -
37.00 0.72 30.42 0.52 1,71 Clayey Fine Sand 12 1.30  --- --- 388 1.9 3.5 61 11
38.00 0.74 31.21 0.75  2.40 Clayey Fine Sand 12 1.33 --- -—- 398 2.0 2.5 62
40.00 -0.16 241.74 0.37 0.15 Cemented Sand to HardPan 40 1.40 43 87 532 -== -~ 1450 ---
PP - Pore Pressure (Kg/cm2) N - Equivalent SPT Blow Count (bpf) USS - Undrained Sheer Strength
PT - Point Bearing {(Kq/cm2) VES - Vertical Effective Stress (Kg/cm2) SEN - Semsitivity
SL - Sleeve Friction (Kg/cm2) FA - Friction Angle (Degress) CM - Constrained Modulus
FR - Friction Ratio (%) RD - Relative Demsity (+ or - 5%) OCR - Estimated Over Consolidation Ratio
GWD - Ground Water Depth YN - Youngs Modulus

The above data was computed utilizing SST’s in-house correlations and guidelines published in ‘Guidelines for Use and
iterpretation of the Electronic Cone Penetration Test’, Robertson and Campanella, September, 1989.
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SOUNDING #: 62-P06 CLIENT: ENSAFE DATE: 05-22-1995

JOB NAME OR #: NASMO94 LOCATION: SWMU62 STé DEPTH OF GROUNDWATER: 18 FE

kedkkkdkkkdkkkkkkhkkkkkikkkhkkhkkkkhkkhkkhkkkhkkkhkkkhkkXkkkkkkR* KA RXKRKRKKIRKIRRKIKEIRAIIRRIKRIX KR KI "R RIRX*IK Ik khkkkkhkkkhkkkhhkkkkkkk
Depth PP PT SL FR  Soil Type N VES FA RD YM Uss  SEN CM OCR
2,00 -0.09 27.85 0.49 1.76  Clayey Fine Sand 11 0.05 ==~ === N 1.9 3.4 56 >10
3.00 0,05 24.71  0.02 0.06 Silty to Clayey F.S. 8 0.10 >45 60 54 ses === 148 ---
4,00 0.03 29.16 0.56 1.92 Clayey Fine Sand 12 015 --- --- 387 1.9 3.1 58 >10
5.00 0.01 32.16 0.56 1.75 Clayey Fine Sand 13 0.20 --- == 426 2.1 3.4 64 >10
6,00 0.11 25.15 0.54 2.15 (layey Fine Sand 10 0.24 === ==~ 332 1.7 2.8 5 >10
7.00 0.13 27.31 0.38 1.38 Clayey Fine Sand 11 0.29 - === 360 1.8 4.3 5% 10
8.00 0.15 27.57 0.35 1.25 Clayey Fine Sand 11 034 - == 363 1.8 4.8 55 >10
9.00 0.23 16.81 0.28 1.64 Clayey Fine Sand 7 039 - --- 219 1.1 3.7 84 >10
10.00 0.24 19,53 0.31 1.57 Clayey Fine Sand 8§ 0.4 - - 255 1.3 3.8 93 >10
11.00  0.32 16.34 0.16  0.97 Clayey Fine Sand 7 0,49 ==  --- 211 1.1 6.2 82 >10
12,00 0.38 18.92 0.12 0.65 Clayey Fine Sand 8 0.54 --- --- 245 1.2 9.2 9%  >10
13.00  0.44 14,19 0.06 0.40 Clayey Fine Sand 6 059 --- --- 181 0.9 15.1 71

15.00  0.51 12.42 -0.07 0.57 Clayey Fine Sand 5 0.68 - === 156 0.8 10.5 62 5
16,00 0.59 16,38 0.07 0.40 Clayey Fine Sand 7 073 == e-- 209 1.0 14.9 82 9
17.00  0.61 17.92 0.17 0.92 Clayey Fine Sand 7 078 == === 228 1.1 6.5 90 10
18.00 0.66 17.81 0.14 0.78 Clayey Fine Sand 7 0,83 =~ === 226 1.1 7.7 89 8
19.00 0.73 22.79 0.07 0.30 Silty to Clayey F.S. 8 0.86 133 27 50 = == 137 -~
"0.00 0.76 22.54  0.33 1.48 Clayey Fine Sand % 089 --- --- 289 1.4 4.0 45
3.00 1.06 45.24 0.41  0.91 Silty to Clayey F.S. 15 0,98 36 44 100 == === 21 ---
24.00  0.29 102.62 2.40 2.34  Silty to Clayey F.S. 34 1.01 41 68 226 --- -== 616 ---
25.00 0.73 55.07 1.31 2.38 Clayey Fine Sand 22 1.05 === === 720 3.6 2.5 10 10
26.00 0.87 35.22 1.12  3.19 Sandy Clay 18 1.07 === o= 455 2.3 1.9 70 >10
27,00  0.95 37.41  0.39 1.06 Silty to Clayey F.S. 12 1.10 34 37 82 == === 24 -—=
28.00 1.01 32.37  0.29 0.91 Silty to Clayey F.S. 11 1.13 3 33 71 - === 1% ---
29.00 1.14 43.49 0.23 0.52  Silty Fine Sand 11 1.17 35 41 96 - === 261 e--
30.00 0.78 30.00 0.26 0.85 Silty to Clayey F.S. 10 1.20 32 30 66 ~== === 180 ---
31.00  0.93 30.56 0.10 0.33 Silty to Clayey F.S. 10 1.23 32 30 67 == === 183 ===
32.00 -0.29 272.69 1.15 0.42 Cemented Sand to HardPan 45 1.26 44 92 600 --- === 1636 ---
33.00 0.17 126.25 1.29 1.02 Silty Fine Sand 32 1.29 40 70 278 == === 757 ===
34,00 0.05 191.25 0.71  0.37 Fine Sand 38 1.33 42 82 421 -— = 1147 ---
35.00 ~0.18 397.05 2.2  0.61 Cemented Sand to HardPan 66 1,36 »>45 100+ 874 -—— == 2382 ---

PP - Pore Pressure (Kg/cm2) N - Equivalent SPT Blow Count (bpf) USS - Undrained Sheer Strength

PT - Point Bearing (Kg/cm2) VES - Vertical Effective Stress (Kg/cm2) SEN - Semsitivity

SL - Sleeve Friction (Kg/cm2) FA - Friction Angle (Degress) CH - Constrained Modulus

FR - Friction Ratio (%) RD - Relative Density (+ or - 5%) OCR - Estimated Over Consolidation Ratio

GWD - Ground Water Depth YM - Youngs Modulus

The above data was computed utilizing SST’s in-house correlations and quidelines published in ’Guidelines for Use and
Interpretation of the Electronic Cone Penetration Test’, Robertson and Campanella, September, 1989.
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Appendix B
Analytical Data



FORMAT: XXXX\1234567890

XXXX 1\ - OPTIONAL project prefix

123 - SITE where sampie collected
4 - MATRIX / QC code

5678 - SAMPLING LOCATION

a0 - DEPTM, INTERVAL, SERIAL #

All spaces MUST be fillad and no extra characters included.
Use zeroes as space-fillars. Indicate MS/MSDs on COCs.

MATRIX/QC CODES:

S - soil (surface, borings, and trenches)
C - soil duplicate sample

M - sediment (settied, fllid-borne solid)
N - ssdiment duplicate

G - groundwater

H - gruundwater duphicate sample

W - surface water

R - surface water duplicate sample

U - siudge

Y - sludge duplicate

A - ar

Z - iquid waste {including IDW drums)
V - solid waste (including IQW drums}

T - tnp blank

E - equipment rnnsate blank
D - DI system blank

P - potable water blank

F - field blank

L - filter blank

B - EPA biind spike sampile
2 - cement blank

3 - dnilting mud

4 - grout blank

5 - bentonite blank

6 - sand blank



DATALCP3 NSA MEMPHIS Page: 1
05/17/96 NAS MEMPHIS, RFI, ASSEMBLY C Time: 13:00
SWMU 62 - SURFACE SOIL SAMPLES
APX9-METAL SAMPLE ID ------- >| 062-s-0007-01 062-5-0008-01 062-5-0009-01
ORIGINAL ID ----- >| 062000701 0625000801 0625000901
LAB SAMPLE ID --->] 142608S 142609S 1426108
ID FROM REPORT -->| 0625000701 0625000801 0625000901
SAMPLE DATE ----- >
MATRIX ==~v=~e-==~ >| Soil Soil Soil
UNITS ----------- >| MG/KG MG/KG MG/KG
CAS # |Parameter 1695 VAL | 1695 VAL | 1695 VAL
S8 |Ant imony 7.3 uJ 7.2 uJ 7.3 uJ
AS |Arsenic 10.5 ' 10.4 9.7
BA |Barium 150. 113. 113.
BE |Beryllium 0.98 U 0.96 U 0.97 U
CD |Cadmium 4, 3.9 2.9
CR |Chromium 8.3 12. 8.9
CO |Cobalt 10.5 J 9.7 J 8.6 J
CU |Copper 18.9 18.9 18.
PB |Lead 1.7 14.1 1.1
HG jMercury 0.12 U 0.12 U 0.12 U
NI [Nickel 19.4 16.4 16.3
SE |Selenium 0.49 U 0.48 U 0.49 U
AG |Silver 3. J 0.72 W 0.73 UJ
TL [Thallium 0.73 U 0.72 - U 0.73 U
V |[vanadium 24.1 25.4 20.
ZN [Zinc 59. 54, 49.7
SN |Tin 20.3 J 22.5 J 12. J

*** Validation Complete ***




DATALCP3 NSA MEMPHIS Page: 2
05/17/96 NAS MEMPHIS, RFI, ASSEMBLY C Time: 13:00
SWMU 62 - SURFACE SOIL SAMPLES
SUB46-PEST SAMPLE 1D ~=-=--~-- > | 062-5-0007-01 062-$-0008-01 062-5-0009-01
ORIGINAL ID ----- >{ 062000701 0625000801 0625000901
LAB SANPLE ID --~>| 142608 142609 142610
ID FROM REPORT -->| 0625000701 0625000801 0625000901
SAMPLE DATE ----- >} 02/13/96 02/13/96 02/13/96
DATE EXTRACTED -->]| 02/15/96 02/15/96 02/15/96
DATE ANALYZED --->{ 02/20/96 02/20/96 02/20/96
MATRIX Soil Soil Soil
UNITS UG/KG UG/KG UG/KG
CAS # |Parameter 1695 VAL | 1695 VAL | 1695 VAL
309-00-2 laldrin . 2. u 2. U 2. u
58-89-9 [gamma-BHC (Lindane) 2. u 2. U 2. u
319-84-6 |alpha-BHC 2. U 2. u 2. U
319-85-7 |beta-BHC 2. u 2. u 2. u
319-86-8 {delta-BHC 2. u 2. U 2. U
57-74-9 [Chlordane 41. u 40. 1] 41, u
72-54-8 |4,4"'-DDD 4.1 U 4, u 4.1 U
72-55-9 14,4 -DDE 4.1 u 4. U 4.1 U
50-29-3|4,4'-DDT 4.1 u 3. J 4.1 U
60-57-1 Dieldrin 4.1 U 1. 4.1 u
959-98-8 [Endosul fan 1 2. U 2. V] 2. U
33213-65-9 [Endosul fan 11 4.1 u 4, U 4.1 U
1031-07-8 [Endosul fan sulfate 4.1 U 4. V] 4.1 U
72-20-8 [Endrin 4.1 u 4. u 4.1 U
7421-93-4 [Endrin aldehyde 4.1 u 4, U 4.1 u
76-44-8 |Heptachlor 2. U 2. U 2. u
1024-57-3 Heptachlor epoxide 2. U 2. u 2. U
72-43-5 [Methoxychlor 20, U 20. u 20. U
8001-35-2 [Toxaphene 41 u 40. u 41. U
12674-11-2 |Aroclor-1016 41. u 40. u 41. U
11104-28-2 |Aroclor-1221 41, U 40. u 41, u
11141-16-5 [Aroclor-1232 41. u 40. U 41. u
53469-21-9 [Aroclor-1242 41. u 40. u 41. U
12672-29-6 |Aroclor-1248 41. u 40, U 41. u
11097-69-1 |Aroclor-1254 41. U 40. U 41, u
11096-82-5 jArocior-1260 41. U 40. V] 41. u
53494-70-5 [Endrin ketone NR NR NR
5103-71-9 latpha-Chlordane NR NR NR
5103-74-2 |gamma-Chlordane NR NR NR
1114-16-5 NR NR NR
12789-03-6 |[Technical Chlordane NR NR NR

R

IT~T I AT A Oamrn T A~ +++




DATALCP3 NSA MEMPHIS Page: 3
05/17/96 NAS MEMPHIS, RFI, ASSEMBLY C Time: 13:00
SWMU 62 - SURFACE SOIL SAMPLES
SUB46-SVOA SAMPLE: ID . ------~ >| 062-5-0007-01 062-5-0008-01 062-5-0009-01
ORIGINAL ID ----- > | 0625000701 0625000801 0625000901
LAB SAMPLE ID --->| 142608 142609 142610
ID FROM REPORT -->] 0625000701 0625000801 0625000901
SAMPLE DATE ----- >
DATE EXTRACTED -->| 02/16/96 02/16/96 02/16/96
DATE ANALYZED --->| 02/20/96 02/20/96 02/20/96
MATRIX ---------- >1 Soil Soil Soil
UNITS --=-=-~==-- >t ug/Kg ug/Kg ug/Kg
CAS # |Parameter 1695 VAL | 1695 VAL | 1695 VAL
108-95-2 jPhenol 410. U 400. u 410. u
111-44-4 bis(2-Chloroethyl Yether 410. u 400. u 410. u
95-57-8 [2-Chlorophenol 410. u 400. u 410. u
541-73-1)1,3-Dichlorobenzene 410. u 400. u 410. u
106-46-7 |1,4-Dichlorobenzene 410. u 400. u 410. u
95-50-1{1,2-Dichlorobenzene 410. u 400. u 410. u
95-48-7 [2-Methylphenol (o-Cresol) 410. ¥ 400. U 410. U
108-60-112,2'-oxybis(1-Chloropropane) 410. u 400. U 410. u
106-44-5 |4-Methylphenol (p-Cresol) 410. u 400. U 410. U
621-64-7 [N-Nitroso-di-n-propylamine 410, U 400, U 410. u
67-72-1 {Hexachloroethane 410. u 400. u 410. u
98-95-3 [Nitrobenzene 410, u 400. U 410. U
78-59-1 |Isophorone 410. u 400. u 410. U
88-75-5 |2-Ni trophenol 410. u 400. U 410. u
105-67-9 |2,4-Dimethylphenol 410. u 400. U 410. u
120-83-2 |2,4-Dichlorophenol 410. u 400. U 410. U
120-82-1|1,2,4-Trichlorobenzene 410. U 400. u 410. U
91-20-3 [Naphthalene 410. U 400. U 410, U
106-47-8 |4-Chloroaniline 410. uJ 400. uJ 410. uJ
87-68-3 |Hexachlorobutadiene 410. u 400. u 410, U
111-91-1 |bis(2-Chloroethoxy)methane 410. u 400. u 410. u
59-50-7 |4-Chloro-3-methylphenol 410. U 400. u 410. u
91-57-6 |2-Methylnaphthalene 410. u 400. u 410. u
77-47-4 |Hexachlorocyclopentadiene 410. u 400. U 410. u
88-06-2[2,4,6-Trichlorophenot 410. u 400. u 410. U
95-95-412,4,5-Trichlorophenol 1000. 1] 1000. U 1000. u
91-58-7 |2-Chloronaphthalene 410. U 400. u 410. u
88-74-4 12-Nitroani line 1000. U 1000. U 1000. u
131-11-3 [Dimethyl phthalate 410. u 400. u 410. U
208-96-8 |acenaphthylene 410. u 400. U 410. u
606-20-2 2,6-Dinitrotoluene 410. u 400. u 410. U
99-09-2 [3-Nitroaniline.: 1000. u 1000. u 1000. U
83-32-9 [Acenaphthene 410. u 400. U 410, U
51-28-5|2,4-Dinitrophenol 1000. u 1000. U 1000. U
100-02-7 j4-Nitrophenol 1000. U 1000. V] 1000. u
132-64-9 pibenzofuran’ 410. V] 400. u 410, u

*kk VValidation Comnlete **%




DATALCP3 NSA MEMPHIS Page: 4
05/17/96 NAS MEMPHIS, RFI, ASSEMBLY C Time: 13:00
SWMU 62 - SURFACE SOIL SAMPLES
SW846-SVOA SAMPLE ID ------- > | 062-5-0007-01 062-5-0008-01 062-5-0009-01
ORIGINAL ID ----- >| 0625000701 0625000801 062000901
LAB SAMPLE ID --->| 142608 142609 142610
ID FROM REPORT -->| 0625000701 0625000801 0625000901
SAMPLE DATE ----- >
DATE EXTRACTED -->| 02/16/96 02/16/96 02/16/96
DATE ANALYZED --->| 02/20/96 02/20/96 02/20/96
MATRIX -------~-- >1 Soil Soil Soil
URITS ---=-------- > | ug/Kg ug/Kg ug/Kg
CAS # |Parameter 1695 VAL | 1695 VAL | 1695 VAL
121-14-2|2,4-Dinitrotoluene 410. u 400. u 410. u
84-66-2 piethylphthalate 410, u 400. U 410, u
7005-72-3 |4-Chlorophenylphenylether 410. u 400. U 410. u
86-73-7 [Fluorene 410. u 400, u 410. u
100-01-6 J4-Nitroaniline 1000. u 1000. u 1000. u
534-52-1 [2-Methyl-4,6-Dinitrophencl 1000. u 1000. U 1000. u
86-30-6 [N-Nitrosodiphenylamine 410, uJ 400. uJ 410, ud
101-55-3 |4-Bromophenyl -phenylether 410. u 400. u 410. u
118-74-1 |Hexachlorobenzene 410. u 400. u 410. u
87-86-5 |Pentachlorophenol 1000. U 1000. U 1000. u
85-01-8 |Phenanthrene 410. U 400. u 410. u
120-12-7 |Anthracene 410. u 400. U 410. u
86-74-8 {Carbazole 410. u 400. u 410. u
84-74-2 IDi-n-butylphthalate 410. u 400. u 410. U
206-44-0 |Fluoranthene 410. 1] 400. u 410. u
129-00-0 |Pyrene 410. u 400. u 410, u
85-68-7 jButylbenzylphthalate 410, u 400. U 410. U
91-94-1[3,31-Dichlorobenzidine 410. u 400. u 410. u
56-55-3 [Benzo(a)anthracene 410. u 400. u 410. u
218-01-9 [Chrysene 410. u 400, u 410. U
117-81-7 Ibis(2-Ethylhexyl)phthalate (BEHP) 410. u 400. u 410. u
117-84-0 [Di-h-octyl phthalate 410. U 400. u 410. u
205-99-2 [Benzo(b)fluoranthene 410. u 400. u 410. u
207-08-9 iBenzo(k)fluoranthene 410. U 400. U 410. U
50-32-8 [Benzo(a)pyrene 410. u 400. u 410. u
193-39-5 {Indeno(1,2,3-cd)pyrene 410. u 400. u 410, u
53-70-3 |Dibenz(a,h)anthracene 410. U 400. u 410. u
191-24-2 |Benzo(g, h, i )perylene 410, V] 400. u 410. U

*k* Validation Comnlete *%%




DATALCP3 NAS MEMPHIS Page: 1
10/30/95 NAS MEMPHIS, RFI, ASSEMBLY C Time: 11:27
SWMU 62 - Primary Samples
VOA SAMPLE 'ID: -<~~=-~ > 062-C-0020-20 062-C-0050-20 062-H-0050-41 062-C-0060-20
ORIGINAL ‘ID ----- > | 062€002020 062C005020 0621005041 062€006020
LAB SAMPLE ID ~-->| 123957 123956 123959 123955
ID FROM REPORT --> | 062C002020 062005020 062H005041 062€006020
SAMPLE DATE ----=- >1.05/23/95 05/23/95 05/23/95 05/23/95
DATE ANALYZED --->| 05/26/95 05726795 05/27/95 05/26/95
MATRIX <---==-=== >| Soil Soil Water Soil
UNITS -------=-n- > | UG/KG UG/KG UG/L UG/KG
CAS: #{Parameter 1411 VAL 1411 VAL 1411 VAL 1411 .- VAL
74-87-3 |Chloromethane 13. u 13. u 10. u 12. u
74-83:9 |Bromomethane’ 13. U 13. U 10. u 12. U
75-01-4 |Vinyl chloride 13. U 13. U 10. u 12. U
75-00-3 {chloroethane 13. u 13. U 10. u 12. u
75-09-2 [Methylene chloride 13. u 2. J 1. J 1. J
67-64-1:lacetone 13. u 16. u 9. J 12. u
75-15-0 [carbon disulfide 13. u 13. u 10. U 12. u
75-35-4-(1,1-Dichloroethene 13. u 13. U 10. U 12, U
75-34-3(1,1-Dichloroethane 13. u 13. u 10. U 12. u
560-59-0(1,2-Dichloroethene (total) 13. u 13. u 10. ] 12. u
67-66-3 |Chloroform 13. u 13. u 10. u 12. U
107-06-2 [1,2-Dichloraethane 13. u 13. u 10. U 12 u
78-93-3 [2-Butanone (MEK) 13. U 13. U 10. u 12. U
71-55-611,1,1-Trichloroethane 13. ] 13. U 10. u 12. U
56-23-5 |{Carbon tetrachloride 13. U 13. U 10. u 12. u
75-27-4 {Bromodichloromethane 13. u 13, u 10. u 12, u
78-87-5|1,2-Dichloropropane 13. u 13. u 10. u 12. U
~-1006%-01-5 [c1s-1,3-Dichloropropene 13. u 13. u 10. u 12: U
79-01-6 [Trichloroethene 13. u 13. u 10. u 12. u
124-48-1 |Dibromochloromethane 13. Ul 13. uJ 10. ] 12. ud
~ 79-00-511,1,2-Trichloroethane 13. ud 13. uJ 10. u 12. uJ
i 71743+-2 Benzene : 13. v 13. u 10, ] 12, u
10061-02-6 [trans-1,3-Dichloropropene 13. u 13. u 10. u 12. u
. 75-25:-2 |8romoform ? 13, U 13. Y 10+ u 12 U
108-10-1 {4-Methyl-2-Pentanone (MIBK) 13. u 13. u 10. u 12. u
591:78-6 {2-Hexanone L 13. u 13. u 10. u 12. u
127-18-4 [Tetrachloroethene 13. u 13. U 10. U 12. U
79-34-5 [1,1,2,2-Tetrachloroethane 13. 1] 13. u 10. ] 12. U
108-88-3 |Toluene 13. u 13. u 1. J 12. u
108-90-7 {Chtorobenzene 13. U 13. u 10. U 12; U
100-41-4 |Ethylbenzene 13. u 13. u 10. u 12. v
100-42-5 [Styrene 13. U 13. U 104 u 12, U
1330-20-7 |Xylene (Total) 13. U 13. u 10. u 12. u

*** Validation Complete ***




HydroLogic Mobile Laboratory
Analytical Results - Volatile Organic C
Memphis Naval Air Station

Sample Location:62SG0103 Date: 05/15/95 Dilution:
Lab File 1D:nas66.001 Blank: bik0515.001
Calibration Std.:vc0515.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichloroethene BDL BOL
t-1,2-Dichlorcethene BOL BOL
¢-1,2-Dichloroethene BOL BDL
1,1-Dichioropropene BDL BDL
Benzene BDL n/a
Trichloroethene BDL BOL
c-1,3-Dichloropropene BDL BDL
t-1,3-Dichloropropene BDL BDL
Toluene BDL n/a
Tetrachtoroethene BOL BDL
Chlorobenzene BDL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BDL nja
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 69.9 67.7
40,42 BOL n/a
n-Propylbenzene BOL n/a
2-Chlorotoluene BDL BDL
4-Chlorotoluene BDL BDL
1,3,5-Trimethyibenzene BDL n/a
t-Butytbenzene BDL n/a
1,2,4-Trimethylbenzene BDL nfa
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDOL BOL
p-isopropyltoluene BDL n/a
1,2-Dichlorobenzene BDL BDOL
n-Butylbenzene 8DL n/a
1,2,4-Trichiorobenzene 80L BDL
Naphthaiene BOL n/a
Hexachiorobutadiene BOL BDOL
1,2,3-Trichlorobenzene BOL BDL
Dichlorofluoromsthane nfa BDL
Bromomethane nfa BDL
Chloroethane n/a BDL
Trichlorofluoromethane n/a BDOL
Methylenechloride n/a 12 12
1,1-Dichloroethane n/a BDOL
Bromochloromethane n/a B0OL
Chloroform n/a BOL
2,2-Dichloropropane n/a BDL
1,2-Dichioroethane nfa BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BDL
1,2-Dichtoropropane nja BDL
Trichloroethene n/a BDL
Bromodichioromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BDL
Dibromochloromethane n/a 8DL
1,2-dibromomethane n/a B8DL
1,1,1,2-Tetrachioroethane n/a BDL
Bromoform n/a BDL
41,43 n/a 80L

1,2-Dibromo-3-chloropropene n/a BOL



HydroLogic Mobile Laboratory
Analytical Results - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:635G0120 Date: 05/15/95 Dilution:
Lab File ID:nas67.001 Blank: blk0515.001
Calibration Std.:vc0515.001

Concen. Concen. Blank
Compound PID (ppb) Hall {ppb) Concen.
Vinyt Chloride BDL BDL
1,1-Dichloroethene BDL BDL
t-1,2-Dichioroethene BDL BDL
c-1,2-Dichloroethene BOL BDL
1,1-Dichlcropropene BOL BDL
Benzene BDL n/a
Trichloroethene BDL BDL
c-1,3-Dichloropropene B8DL BDL
t-1,3-Dichloropropene BDL BDL
Toluene BDL n/a
Tetrachloroethene BOL BDL
Chlorobenzene BODL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BDL n/a
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 74 73.2
40,42 BOL n/a
n-Propylbenzene BOL n/a
2-Chlorotoluene BDL BOL
4-Chlorotoluene BDL BOL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDOL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDL 8DL
p-Isopropyltoluene 8DL n/a
1,2-Dichlorobenzene BOL BDL
n-Butylbenzene BDL nfa
1,2,4-Trichlorobenzene BOL 8DL
Naphthalene BDL n/a
Hexachlorobutadiene BDL BDL
1,2,3-Trichlorobenzene BDL BOL
Dichlorofluoromethane n/a BOL
Bromomethane nfa BDOL
Chloroethane nfa BOL
Trichlorofluoromethane nfa BOL
Methylenechioride n/a 9. 12
1,1-Dichloroethane nfa BDL
Bromochioromethane n/a BDL
Chloroform n/a BDL
2,2-Dichloropropane nfa BDL
1,2-Dichlorcethane n/a BDL
1,1,1-Trichioroethane n/a BDL
Carbon Tetrachloride nfa B8DL
Dibromornethane n/a BDOL
1,2-Dichloropropane nfa 8DL
Trichloroethene nfa BDL
Bromodichloromethane n/a BDOL
1,1,2-Trichlorcethane nfa BDL
1,3-Dichloropropene nfa BDOL
Dibromochloromethane n/a BOL
1,2-dibromomethane n/a BOL
1,1,1,2-Tetrachloroethane n/a BOL
Bromoform n/a BDL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene nja BDL



HydroLogic Mobile Laboratory
Analytical Results - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:62GH0141 Date: 05/15/95 Dilution:
Lab File ID:nas65.001 Blank: blk0515.001t
Calibration Std.:vc0515.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichloroethene BDL BOL
t-1,2-Dichtoroethene BDL BDL
c-1,2-Dichloroethene B8DOL BDL
1,1-Dichloropropene BOL BDL
Benzene BOL n/a
Trichloroethene BDL BOL
¢-1,3-Dichioropropene BDL BDL
t-1,3-Dichloropropene BDL BDL
Toluene BDL n/a
Tetrachloroethene BDL BOL
Chiorobenzene BDL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BOL n/a
Styrene BOL n/a
o-Xylene BOL n/a
BFB (surrogate) 85.8 105
40,42 BDL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene B8DL BDL
4-Chlorotoluene B8DL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL nfa
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichiorobenzene BDL 80L
p-Isopropyltoluene BDL n/a
1,2-Dichlorobenzene BOL B8DL
n-Butylbenzene BDL n/a
1,2,4-Trichiorobenzene BDL BDL
Naphthatene BOL n/a
Hexachlorobutadiene BDL BDOL
1,2,3-Trichlorobenzene BDL BOL
Dichloroflucromethane nja 8DL
Bromomethane n/a 8DL
Chloroethane n/a BDL
Trichlorofiuoromethane n/a BDL
Methylenechioride n/a BBL 12
1,1-Dichloroethane n/a BOL
Bromochloromethane n/a BOL
Chloroform nja BOL
2,2-Dichloropropane n/a BDL
1,2-Dichloroethane n/a BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BOL
1,2-Dichloropropane nja BOL
Trichlorcethene n/a BOL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane n/a 8DL
1,3-Dichloropropene nfa 80DL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BOL
Bromoform nja BDL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene n/a BDOL



HydrobLogic Mobile Laboratory
Analtyical Results - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:0625002004 Date: 05/22/95 Dilution:
Lab File ID:NAS121.001 Blank: blk0522.001
Calibration Std.:vc0522.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichloroethene 8DL B8DL
t-1,2-Dichloroethene BOL 8DL
c-1,2-Dichloroethene BOL BOL
1,1-Dichloropropene BDL BDL
Benzene BDL n/a
Trichloroethene BDL BDL
c-1,3-Dichlcropropene BDL BDL
t-1,3-Dichloropropene BDL BDL
Toluene BOL nfa
Tetrachloroethene BDL BDL
Chlorobenzene BDL BDL
Ethylbenzene BDL n/a
m,p-Xylenes 8DL n/a
Styrene BDL n/a
o-Xylene BOL n/a
BFB (surrogate) 60.4 1.2
40,42 BDL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BOL BOL
4-Chlorotoluene BDL B80L
1,3,5-Trimethylbenzene B8OL n/a
t-Butytbenzene BOL n/a
1,2,4-Trimethylbenzene BOL n/a
s-butylbenzene/1,3-0DCB BOL n/a
1,4-Dichtorobenzene BDL BDL
p-Isopropyltoluene BDL nfa
1,2-Dichlorobenzene BDL B8DL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene BDL BDL
Naphthalene BDL n/a
Hexachlorobutadiene B80OL BDL
1,2,3-Trichlorobenzene BOL BDL
Dichloroflucromethane n/a BDL
Bromomethane n/a BOL
Chloroethane n/a BDL
Trichloroflucromethane n/a BDL
Methylenechloride n/a 100 14
1,1-Dichtoroethane n/a BDOL
Bromochloromethane n/a B80L
Chloroform n/a BOL
2,2-Dichloropropane n/a BDOL
1,2-Dichloroethane n/a BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride n/a BDOL
Dibromornethane n/a BDL
1,2-Dichloropropane n/a BOL
Trichloroethene n/a BDL
Bromodichloromethane n/a BOL
1,1,2-Trichloroethane n/a B8DL
1,3-Dichloropropene n/a BOL
Dibromochloromethane nfa BDL
1,2-dibromomethane nfa B8DL
1,1,1,2-Tetrachloroethane nfa BDL
Bromoform n/a BDL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene n/a BDL



HydrolLogic Mobile Laboratory
Analytical Results - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:0625002020 Date: 05/22/95 Dilution: 0.887
Lab File ID:NAS120.001 Blank: bik0522.001
Calibration Std.:vc0522.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen.
Vinyl Chloride BOL BDL
1,1-Dichloroethene BDL BDL
t-1,2-Dichloroethene 8DL BOL
c-1,2-Dichloroethene BDL BDL
t,1-Dichloropropene BDL BOL
Benzene BDL n/a
Trichloroethene 8DL BDOL
c-1,3-Dichloropropene BDL 80L
t-1,3-Dichloropropene BDL BOL
Toluene BOL n/a
Tetrachloroethene 8DL BDL
Chtorobenzene BDOL B8DL
Ethylbenzene BDL nfa
m,p-Xylenes BDL nja
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 67.2 68.8
40,42 BOL n/a
n-Propylbenzene 5.3 n/a
2-Chiorotoluene 80L BDL
4-Chlorotoluene BDL BOL
1,3,5-Trimethylbenzene BOL nja
t-Butylbenzene BDOL n/a
1,2.4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDL BDL
p-isopropyltoluene BDL n/a
1,2-Dichlorobenzene BDL BOL
n-Butylbenzene BOL n/a
1,2,4-Trichlorobenzene 8DL BDL
Naphthalene BDL n/a
Hexachlorobutadiene BOL B8DL
1,2,3-Trichlorohenzene BDL BOL
Dichloroflucromethane n/a BDL
Bromomethane n/a BDL
Chloroethane n/a BDL
Trichlorofluoromethane n/a BDL
Methylenechloride n/a 6. 14
1,1-Dichloroethane n/a 8DL
Bromochloromethane n/a BOL
Chloroform nja BDL
2,2-Dichloropropane n/a BDOL
1,2-Dichloroethane n/a BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachioride n/a BDL
Dibromomethane n/a B0OL
1,2-Dichloropropane nja BOL
Trichloroethene n/a BDL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BDL
Dibromochloromethane n/a B80L
1,2-dibromomsthane n/a B80L
1.1,1,2-Tetrachlorocethane nja BOL
Bromoform n/a BOL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene n/a BDL



HydroLogic Mobile Laboratory
Analytical Results - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:062S003003 Date: 05/26/95 Dilution:
Lab File ID:NAS152.001 Blank: blk0526.001
Calibration Std.:vc0526.001

Concen. Concen. Blank
Compound PID {ppb) Hall {ppb) Concen.
Vinyl Chloride 80L BOL
1,1-Dichicroethene BDL BDL
t-1,2-Dichloroethene BDL BOL
c-1,2-Dichloroethene BDL B8DL
1,1-Dichloropropene BDL BOL
Benzene 8DL n/a
Trichloroethene BDL BDL
¢-1.3-Dichloropropene BOL BDL
t-1,3-Dichloropropene BDL 8DL
Toluene BOL n/a
Tetrachtoroethene BDL BOL
Chlorobenzene BOL BDL
Ethylbenzene BOL nfa
m,p-Xylenes BDL n/a
Styrene BOL n/a
o-Xylene B80L n/a
BFB (surrogate) 76.9 24.9
40,42 BDL n/a
n-Propylbenzene BOL n/a
2-Chlorotoluene BDL BOL
4-Chlorotoluene B80L BOL
1,3,5-Trimethylbenzene 8DL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDOL BDL
p-Isopropyltoluene BDL n/a
1,2-Dichlorobenzene BDL BOL
n-Butylbenzene BOL n/a
1,2,4-Trichlorobenzene BDL BDL
Naphthalene BDL n/a
Hexachlorobutadiene BDL BDL
1,2,3-Trichlorobenzene BDL 8DL
Dichlorofluoromethane n/a B8DL
Bromomethane n/a BDL
Chloroethane n/a BDOL
Trichloroflucromethane n/a 5 16
Methyienechloride n/a 25 17
1,1-Dichloroethane n/a BDL
Bromochioromethane n/a BDL
Chloroform n/a BDL
2,2-Dichtoropropane n/a BDL
1,2-Dichloroethane n/a 8DL
1,1,1-Trichloroethane n/a BOL
Carbon Tetrachloride n/a BOL
Dibromomethane n/a BDOL
1,2-Dichloropropane nfa BDL
Trichioroethene n/a . BDL
Bromodichloromethane n/a BDL
1,1,2-Trichioroethane n/a BDL
1,3-Dichloropropene n/a B8DL
Dibromochioromethane nfa BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BDL
41,43 nja BDL

1,2-Dibrome-3-chloropropens n/a BDL



HydrolLogic Mobile Laboratory
Analytical Results - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:0628003019 Date: 05/26/95 s Dilution:
Lab File ID:NAS153.001 Blank: bik0526.001
Calibration Std.:vc0526.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen.
Vinyl Chloride BOL BDL
1,1-Dichloroethene BDL BOL
t-1,2-Dichloroethene BDL BDL
c-1,2-Dichloroethene BDOL BDOL
1,1-Dichloropropene BDL BDL
Benzene BDL n/a
Trichloroethene BDL BDL
¢-1,3-Dichloropropene 80L BDL
t-1,3-Dichloropropene BOL BDL
Toluene BDL n/a
Tetrachioroethene BDL BDL
Chiorobenzene BDL BDL
Ethylbenzene BOL nja
m,p-Xylenes BDL nja
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 81.5 25.9
40,42 BDOL nja
n-Propylbenzene BDL n/a
2-Chlorotoluene BDOL BDL
4-Chlorotoluene BDL BDL
1,3,5-Trimethylbenzene 8oL n/a
t-Butylbenzene BOL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDL BDL
p-lsopropyltoluene BDL nja
1,2-Dichlorobenzene BOL BDL
n-Butylbenzene B8DL n/a
t,2,4-Trichlorobenzene BDL 80L
Naphthalene BDL n/a
Hexachlorobutadiene BDOL BDL
1,2,3-Trichlorobenzene BOL BDL
Dichlorofluoromethane n/a BDL
Bromomethane n/a B8DL
Chloroethane n/a BDL
Trichlorofluoromethane n/a BDL 16
Methylenechloride nfa 24 17
1,1-Dichloroethane n/a BDL
Bromochloromethane n/a BDL
Chloroform n/a BOL
2,2-Dichloropropane nja BDOL
1,2-Dichloroethane n/a BOL
1,1,1-Trichioroethane nja BDL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BDL
Trichtoroethene n/a BOL
Bromodichloromethane nfa BOL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BDL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachlorcethane nfa BDL
Bromoform n/a BDL
41,43 nfa BOL

1,2-Dibromo-3-chloropropene n/a B8DL



HydrolLogic Mobile Laboratory
Analytical Resuits - Volatile Organic Compounds
Memphis Navat Air Station

Sample Location:062S004003 Date: 05/25/95 Dilution:
Lab File ID:NAS150.001 Blank: blk0525.001
Calibration Std.:vc0525.001

Concen. Concen. Blank
Compound PID (ppb) Hall {ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichloroethene BDL BDL
t-1,2-Dichloroethene BDL BOL
c-1,2-Dichloroethene BDL BOL
1,1-Dichloropropene BDL BOL
Benzene B8DL nfa
Trichloroethene BDL BDL
c-1,3-Dichioropropene BDL 8DL
t-1,3-Dichloropropene BOL B8DL
Toluene BOL n/a
Tetrachloroethene BDOL BDL
Chlorobenzene BDL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BDL n/a
Styrene BDL n/a
o-Xylene BDL n/a
BFB (surrogate) 78.4 99.3
40,42 BOL nia
n-Propylbenzene 8DL n/a
2-Chlorotoluene B8DL BDL
4-Chlorotoluene 8DL BDOL
1,3,5-Trimethylbenzene 8DL n/a
t-Butylbenzene BDL nja
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BOL nja
1,4-Dichlorobenzene BDL BOL
p-lsopropyltoluene BDL nfa
1,2-Dichlorobenzene BDL BDL
n-Butylbenzene BDL nfa
1,2,4-Trichlorobenzene BDOL 8DL
Naphthalene BDL nja
Hexachlorobutadiene BDL 8DL
1,2,3-Trichlorobenzene BOL BDL
Dichiorofluoromethane nfa BDL
Bromomethane nfa BDL
Chloroethane n/a BOL
Trichlorofluoromethane n/a B8DL
Methytenechioride n/a 8_ 16
1,1-Dichloroethane n/a BDL
Brorochloromethane n/a BDL
Chloroform n/a BDL
2,2-Dichloropropane nja BOL
1,2-Dichloroethane n/a BOL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BDL
Trichioroethene n/a BOL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene nj/a BDL
Dibromochloromethane n/a BOL
1,2-dibromomethane n/a BOL
1,1,1,2-Tetrachloroethane n/a BDOL
Bromoform n/a BDL
41,43 n/a BOL

1,2-Dibromo-3-chloropropene n/a BDL



HydroLogic Mobile Laboratory
Analytical Results - Volatile Organic Compounds
Memphis Naval Air Station

Sampie Location:0625004020 Date: 05/25/95 Dilution:
Lab File {D:NAS149.001 Blank: blk0525.001
Calibration Std.:vc0525.001

Concen. Concen. Blank
Compound PID (ppb) Hall {(ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichloroethene BDL BOL
t-1,2-Dichloroethene B8DL 8D0L
c-1,2-Dichloroethene BDOL BDL
1,1-Dichloropropene BDOL BOL
Benzene BDL n/a
Trichloroethene BDL BDL
c-1,3-Dichloropropene BDL BOL
t-1,3-Dichloropropene BDL 8DL
Toluene BDL n/a
Tetrachloroethene BOL BOL
Chlorobenzene BDL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BDL n/a
Styrene B8DL nja
o-Xylene BDOL n/a
BFB (surrogate) 83 110
40,42 BDL n/a
n-Propylbenzene BDL nja
2-Chiorotoluene BDL BDL
4-Chlorotoluene BDL BDL
1,3,5-Trimethylbenzene BOL n/a
t-Butylbenzene B8DL n/a
1,2,4-Trimethylbenzene B8DL n/a
s-butylbenzene/1,3-DCB BDL nfa
1,4-Dichiorobenzene BOL BDL
p-Isopropyltoluene BOL n/a
1,2-Dichlorobenzene BDL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene BDL BDL
Naphthalene BDL n/a
Hexachlorobutadiene 8DL BDL
1,2,3-Trichlorobenzene BOL BOL
Dichlorofluoromethane n/a BDL
Bromomethane n/a BDL
Chloroethane n/a BOL
Trichiorofluoromethane n/a BDL
Methylenechloride n/a 8. 16
1,1-Dichloroethane n/a BDL
Bromochloromethane n/a BDL
Chloroform n/a BDL
2,2-Dichloropropane nja BDL
1,2-Dichloroethane n/a BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride nfa BDL
Dibromomethane nfa B8DL
t,2-Dichloropropane nfa 8DL
Trichloroethene n/a BDOL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane n/a B8DL
1,3-Dichloropropene n/a BDL
Dibromochtoromethane n/a BDOL
1,2-dibromomethane n/a BOL
1,1,1,2-Tetrachloroethane n/a BOL
Bromoform n/a BDL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene n/a BDOL



HydrolLegic Mobile Laboratory
Analytical Results - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:062G004042 Date: 05/25/95 Dilution:
Lab File ID:NAS148.001 Blank: blk0525.001
Calibration Std.:vc0525.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen.
Vinyl Chloride BDL B8DL
1,1-Dichloroethene BDOL 8DL
t-1,2-Dichloroethene 8DL BDL
c-1,2-Dichloroethene BDOL BDL
1,1-Dichioropropene BDL BDOL
Benzene BDOL n/a
Trichloroethene BOL BDL
c-1,3-Dichloropropene BOL BDL
t-1,3-Dichioropropene BDL BDL
Toluene BDL n/a
Tetrachloroethene BDL BDL
Chlorobenzene B8DL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BDOL n/a
Styrene BDL n/a
o-Xylene BOL n/a
BFB (surrogate) 94.5 139
40,42 BOL n/a
n-Propylbenzene BOL n/a
2-Chlorotoluene BOL BOL
4-Chlorotoluene BDL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDL BDL
p-Isopropyltoluene B8DL n/a
1,2-Dichlorobenzene 8DL 8DL
n-Butylbenzene B8DL n/a
1,2,4-Trichiorobenzene 8DL BDL
Naphthalene B8DL n/a
Hexachiorobutadiene BDL BDOL
1,2,3-Trichlorobenzene B80L BOL
Dichlorofluoromethane nfa BDL
Bromomethane n/a BOL
Chloroethane n/a BDL
Trichlorofluoromethane n/a BDL
Methylenechloride n/a BOL 16
1,1-Dichloroethane nfa BOL
Bromochloromethane n/a BOL
Chloroform n/a BOL
2,2-Dichloropropane n/a BOL
1,2-Dichlorcethane n/a BOL
1,1,1-Trichloroethane nfa BDL
Carbon Tetrachloride n/a BOL
Dibromomethane n/a BDL
1,2-Dichloropropane n/a BDL
Trichloroethene n/a BOL
Bromodichloromethane n/a BOL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BOL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a BDOL
Bromoform n/a BDL
41,43 n/a B8DL

1,2-Dibromo-3-chloropropene n/a BDL



Hydrologic Mcbile Laboratory
Analytical Results - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:062S005003 Date: 05/22/95 Dilution:
Lab File ID:NAS123.001 Blank: blk0522.001
Calibration Std.:vc0522.001

Concen. Concen. Blank
Compound PID {ppb) Hall (ppb} Concen.
Vinyl Chloride BDL BDL
1,1-Dichioroethene BDL BDL
t-1,2-Dichloroethene BDL 80L
¢-1,2-Dichloroethene BDL BDL
1,1-Bichloropropene BDL BDL
Benzene 80L n/a
Trchloroethene BOL BDOL
c-1,3-Dichtoropropene BOL BDL
t-1,3-Dichloropropene BOL BDL
Toluene BDL n/a
Tetrachloroethene BDL BDL
Chlorobenzene BDL B8DL
Ethylbenzene BOL nfa
m,p-Xylenes BDL nfa
Styrene BOL n/a
o-Xylene B8OL n/a
BFB (surrogate) 53.2 375
40,42 BDL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BDL BDL
4-Chlorotoluene BDL 8DL
1,3,56-Trimethylbenzene BDL n/a
t-Butylbenzene BOL nja
1,2,4-Trimethylbenzene BOL n/a
s-butylbenzene/1,3-0CB BDOL n/a
1,4-Dichlorobenzene BDL B8DL
p-Isopropyltoluene BDL n/a
1,2-Dichiorobenzene 8DL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene BDL BDL
Naphthalene 8DL n/a
Hexachlorobutadiene BDOL BDL
1,2,3-Trichlorobenzene BDL BDL
Dichlorofluoromethane n/a BDL
Bromomethane n/a BDL
Chioroethane n/a BDOL
Trichlorofluoromethane n/a BDL
Methylenechioride n/a 14 14
1,1-Dichloroethane n/a BDL
Bromochloromethane n/a BOL
Chloroform n/a BOL
2,2-Dichloropropane n/a BOL
1,2-Dichloroethane n/a BDOL
1,1,t-Trichtoroethane n/a BDL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a 8DL
1,2-Dichloropropane n/a BDL
Trichloroethene n/a B8DL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane n/a 80L
1,3-Dichloropropene n/a BDL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a 8DL
1,1,1,2-Tetrachloroethane n/a BDL
Bromoform n/a BDL
41,43 nfa BDL

1,2-Dibromo-3-chloropropene n/a BDL



HydrolLogic Mobile Laboratory
Analytical Resuits - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:0623005003 Date: 05/24/95 Dilution:
Lab File {D:NAS123A.001 Blank: blk0524.001
Calibration Std.:vc0524.001

Concen. Concen. Biank
Compound PID (ppb) Hall (ppb) Concen.
Vinyl Chloride BDL BOL
1,1-Dichloroethene BDL BDL
t-1,2-Dichloroethene BDL BOL
c-1,2-Dichioroethene BDL 80L
1,1-Dichloropropene BDL BDL
Benzene BDL n/a
Trichloroethene BDL BOL
c-1,3-Dichloropropene BDL BDL
t-1,3-Dichloropropene BDL 80L
Toluene B8DL nja
Tetrachloroethene 8DL BDL
Chlorobenzene BDL BDL
Ethylbenzene BDL nj/a
m,p-Xylenes BDL n/a
Styrene BDOL n/a
o-Xylene BDL nja
BFB (surrogate) 63.5 28.2
40,42 B8DL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BDL BDL
4-Chlorotoluene BDL BDL
1,3.5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorcbenzene BDL B80OL
p-Isopropyltoluene BDL n/a
1,2-Dichlorobenzene BDL BDL
n-Butylbenzene 80L n/a
1,2,4-Trichlorobenzene 8DL BOL
Naphthalene BDL n/a
Hexachlorobutadiene BDL BDL
1,2,3-Trichlorobenzene BDOL BDL
Dichtorofluoromethane nj/a BDL
Bromomethane n/a BDOL
Chloroethane n/a BDL
Trichloroflucromethane n/a BOL
Methylenechloride n/a 32 15
1,1-Dichloroethane n/a BDOL
Bromochloromethane n/a 8DL
Chloroform n/a BDL
2,2-Dichloropropane n/a 80L
1,2-Dichloroethane n/a B80OL
1,1,1-Trichloroethane n/a 80L
Carbon Tetrachloride n/a BOL
Dibromomethane nfa BDL
1,2-Dichloropropane nfa BDL
Trichioroethene nfa BDL
Bromodichloromethane nfa BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BDL
Dibromochioromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane nfa BDL
Bromoform n/a BDL
41,43 n/a BDL

1,2-Dibromo-3-chloropropene n/a BDL



HydrolLogic Mobile Laboratory
Analytical Results - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:0625005020 Date: 05/22/95 Dilution:
Lab File ID:NAS122.001 Blank: blk0522.001
Calibration Std.:vc0522.001

Concen. Concen. Blank
Compound PID (ppb) Hall {ppb) Concen.
Vinyt Chloride BDL B8DOL
1,1-Dichloroethene BDL BOL
t-1,2-Dichloroethene BDL BDL
¢-1,2-Dichlorcethene BOL BOL
1,1-Dichloropropene BOL BDL
Benzene BDL n/a
Trichloroethene BDL BOL
c-1,3-Dichloropropene 8DL BOL
t-1,3-Dichloropropene BDL BOL
Toluene BDL nfa
Tetrachioroethene BOL BDL
Chlorobenzene BDOL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BDL nfa
Styrene BDL n/a
o-Xylene BDL nja
BFB (surrogate) 65.8 58.1
40,42 BOL n/a
n-Propylbenzene BDL n/a
2-Chlorotoluene BDL BDL
4-Chlorotoluene BDL B8DL
1,3,5-Trimethylbenzene 8DL nja
t-Butylbenzene BOL n/a
1,2,4-Trimethytbenzene BDL nfa
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDL BDL
p-Isopropyitoluene BOL n/a
1,2-Dichlorobenzene BDOL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichlorobenzene BDL BDL
Naphthatene BDL nj/a
Hexachiorobutadiene BDL BDL
1,2,3-Trichlorobenzene 8DL BDL
Dichlorofluoromethane n/a BOL
Bromomethane nfa BOL
Chloroethane n/a BDL
Trichloroflucromethane n/a BDL
Methylenechloride n/a [ 14
1,1-Dichloroethane n/a BDOL
Bromochloromethane n/a BDL
Chtloroform n/a BOL
2,2-Dichloropropane n/a BDL
1,2-Dichloroethane nia BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride n/a B0OL
Dibromomethane n/a BOL
1,2-Dichioropropane n/a B8DL
Trichloroethene n/a BOL
Bromodichioromethane n/a BDL
1,1,2-Trichioroethane nja BDL
1,3-Dichloropropene n/a BDL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a B8DL
Bromoform n/a B8DL
41,43 nfa B8OL

1,2-Dibromo-3-chloropropene n/a BOL



HydrolLogic Mobile Laboratory
Anatytical Results - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:062G005041 Date: 05/22/95 Dilution:
Lab File ID:NAS119.001 Blank: blk0522.001
Calibration Std.:vc0522.001

Concen. Concen. Blank
Compound PID (ppb) Hall {(ppb) Concen.
Vinyl Chloride BDL BDOL
1,1-Dichloroethene BDL BDL
t-1,2-Dichioroethene BDL BDL
c-1,2-Dichioroethene B8DL BDL
1,1-Dichioropropene BDL BDL
Benzene BOL n/a
Trichioroethene BDL BDL
c-1,3-Dichloropropene BDL BOL
t-1,3-Dichloropropene BOL BOL
Toluene BOL n/a
Tetrachloroethene BOL BDL
Chlorobenzene BDL BDL
Ethylbenzene BDOL n/a
m,p-Xylenes BDL n/a
Styrene BDL n/a
o-Xylene BDL nia
BFB (surrogate) 73.9 76.1
40,42 BDL nfa
n-Propylbenzene BDL n/a
2-Chlorotoluene 8DL BDL
4-Chlorotoluene BDL BDL
1,3,5-Trimethylbenzene BDL nja
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDOL BDL
p-Isopropyitoluene BDOL n/a
1,2-Dichiorobenzene 8DL BDL
n-Butylbenzene 8DL n/a
1,2,4-Trichlorobenzene 8DL BDL
Naphthalene BOL n/a
Hexachlorobutadiene BDL BDL
1,2,3-Trichlorobenzene BDL BDL
Dichiorofluoromethane n/a BDL
Bromomethane n/a BOL
Chloroethane n/a BDL
Trichlorofluoromethane n/a BDL
Methylenechloride n/a 6. 14
1,1-Dichioroethane n/a BDL
Bromochloromethane n/a BDL
Chloroform n/a BDL
2,2-Dichioropropane n/a BDL
1,2-Dichloroethane nja BDL
1,1,1-Trichloroethane n/a BOL
Carbon Tetrachloride n/a BOL
Dibromomethane n/a BOL
1,2-Dichloropropane n/a BOL
Trichloroethene n/a BDL
Bromodichioromethane n/a BDL
1,1,2-Trichtoroethane n/a BDL
1,3-Dichloropropene n/a BDL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane n/a 8DL
Bromoform n/a BDL
41.43 n/a BDL

1,2-Dibromo-3-chloropropene nj/a BDL



HydroLogic Mobile Laboratory
Analytical Resuits - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:062S006003 Date: 05/22/95 Dilution:
Lab File ID:NAS124.001 Biank: blk0522.001
Calibration Std.:vc0522.001

Concen. Concen. Blank
Compound PID (ppb) Hall (ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichloroethene BDL BDOL
t-1,2-Dichloroethene 80L BOL
¢-1,2-Dichloroethene BOL BOL
1,1-Dichloropropene BOL BDL
Benzene BDL nfa
Trichloroethene BOL B8DL
c-1,3-Dichloropropene BDL BDL
t-1,3-Dichloropropene BDOL BOL
Toluene BOL n/a
Tetrachloroethene 80L BOL
Chlorobenzene BDL BOL
Ethylbenzene BDL n/a
m,p-Xylenes BDL nja
Styrene BOL n/a
o-Xylene BDL nia
BFB (surrogate) 59.5 47.4
40,42 BOL n/a
n-Propylbenzene 80L n/a
2-Chlorotoluene 80L BDL
4-Chlorotoluene BOL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDOL n/a
s-butylbenzene/1,3-DCB BOL nfa
1,4-Dichlorobenzene BOL BOL
p-lsopropyltciuene BDL n/a
1,2-Dichlorobenzene BOL BDL
n-Butylbenzene 80L n/a
1,2,4-Trichlorobenzene B80L BDL
Naphthalene B80L n/a
Hexachlorobutadiene BOL BDL
1,2,3-Trichlorobenzene B80L BOL
Dichiorofluoromethane nfa BOL
Bromomethane nfa BOL
Chioroethane nfa 8DL
Trichlorofluoromethane n/a 8DL
Methylenechioride n/a 14 14
1,1-Dichloroethane n/a BDL
Bromochioromethane n/a B8DL
Chloroform n/a BDL
2,2-Dichioropropane n/a 8DL
1,2-Dichloroethane n/a B8DL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachioride n/a BDL
Dibromomethane n/a BDL
1,2-Dichioropropane n/a BDL
Trichloroethene n/a BDL
Bromodichloromethane n/a BDL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BDL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachloroethane nfa BDL
Bromoform n/a BOL
41,43 n/a BOL

1,2-Dibromo-3-chloropropene nfa BOL



HydrolLogic Mobile Laboratory
Analytical Results - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:062S006020 Date: 05/22/95 Dilution:
Lab File ID:NAS125.001 Blank: blk0522,001
Calibration Std.:vc0522.001

Concen. Concen. Blank
Compound PID (ppb) Hall {ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichioroethene 8DL BDL
t-1,2-Dichloroethene BDOL BOL
¢-1,2-Dichlorcethene BOL BDL
1,1-Dichloropropene BOL BDL
Benzene BDL n/a
Trichloroethene BDL BOL
c-1,3-Dichioropropene BDL BDL
t-1,3-Dichloropropene BDL BDL
Toluene 80L n/a
Tetrachloroethene BOL BDL
Chlorobenzene BOL BOL
Ethylbenzene BDL n/a
m,p-Xylenes BDL n/a
Styrene BDL n/a
o-Xylene BDOL n/a
BFB (surrogate) 55.7 39.7
40,42 BDOL n/a
n-Propylbenzene BDOL n/a
2-Chlorotoluene BDL B80L
4-Chlorotoluene BOL BOL
1,3,5-Trimethylbenzene BOL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDL BDL
p-Isopropyitotuene BDL nfa
1,2-Dichiorobenzene BDL BDL
n-Butylbenzene BDL n/a
1,2,4-Trichiorobenzene BDL BDL
Naphthalene BDL n/a
Hexachlorobutadiene BDL BDL
1,2,3-Trichlorcbenzene BDL BDL
Dichlorofluocromethane n/a BDL
Bromomethane nfa BDOL
Chloroethane nja BDL
Trichloroflucromethane n/a BDOL
Methylenechloride nfa 12. 14
1,1-Dichlorosthane n/a BOL
Bromochloromethane n/a BOL
Chloroform n/a BOL
2,2-Dichloropropane n/a BOL
1,2-Dichlorosethane n/a BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride n/a BDOL
Dibromomethane n/a BOL
1,2-Dichloropropane n/a BOL
Trichloroethene n/a BOL
Brormodichloromethane n/a BOL
1,1,2-Trichloroethane n/a BDL
1,3-Dichloropropene n/a BOL
Dibromochloromethane n/a BDL
1,2-dibromomethane n/a BDOL
1,1,1,2-Tetrachloroethane n/a BOL
Bromoform n/a BDL
41,43 n/a BOL

1,2-Dibromo-3-chloropropene n/a BOL



HydroLogic Mobile Laboratory
Analytical Resuits - Volatile Organic Compounds
Memphis Naval Air Station

Sample Location:062G006038 Date: 05/22/95 Dilution:
Lab File ID:NAS118.001 Blank: blk0522.001
Calibration Std.:vc0522.001

Concen. Concen. Blank
Compound PID {ppb) Hall (ppb) Concen.
Vinyl Chloride BDL BDL
1,1-Dichloroethene BDL BDL
t-1,2-Dichloroethene BDL BDL
c-1,2-Dichloroetnene BDL BDL
1,1-Dichloropropene BDL BDL
Benzene BDL n/a
Trichloroethene BDL BDL
c-1,3-Dichioropropene BDL BDL
t-1,3-Dichioropropene BDL BDL
Toluene BDL n/a
Tetrachioroethene BDL BDOL
Chlorobenzene BDL BDL
Ethylbenzene BDL n/a
m,p-Xylenes BDL n/a
Styrene BDL n/a
o-Xylene BOL n/a
BFB (surrogate} 775 87.8
40,42 BDL n/a
n-Propylbenzene BDL nfa
2-Chlorotoluene BDL BOL
4-Chlorotoluene BDL BDL
1,3,5-Trimethylbenzene BDL n/a
t-Butylbenzene BDL n/a
1,2,4-Trimethylbenzene BDL n/a
s-butylbenzene/1,3-DCB BDL n/a
1,4-Dichlorobenzene BDL BDL
p-isopropyltoluene 80L n/a
1,2-Dichlorobenzene BDOL BDL
n-Butylbenzene BOL n/a
1,2,4-Trichlorobenzene BDL BDL
Naphthalene BDOL n/a
Hexachlorobutadiene BOL BDL
1,2,3-Trichlorobenzene BDL BDL
Dichioroflucromethane n/a BDL
Bromomethane n/a BDL
Chloroethane n/a BOL
Trichioroftucromethane n/a BOL
Methylenechloride n/a 5. 14
1,1-Dichloroethane n/a BDL
Bromochioromethane n/a B8DL
Chloroform nfa BDL
2,2-Dichloropropane n/a BDL
1,2-Dichloroethane nfa BDL
1,1,1-Trichloroethane n/a BDL
Carbon Tetrachloride n/a BDL
Dibromomethane n/a B8OL
1,2-Dichloropropane nfa BDOL
Trichioroethene nfa BOL
Bromodichioromethane n/a BDL
1,1,2-Trichioroethane n/a BDOL
1,3-Dichloropropene n/a BDL
Dibromochiocromethane n/a BDL
1,2-dibromomethane n/a BDL
1,1,1,2-Tetrachioroethane nja BDL
Bromoform n/a BDL
41,43 nf/a BDL

1,2-Dibromo-3-chioropropene n/a BOL
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Data Validation Report — Assembly C
Confirmatory Sampling Investigation
NSA Memphis, Millington, Tennessee
May 24, 1996

1.0 INTRODUCTION

This report presents the analytical data collected during the Confirmatory Sampling Investigation
of Naval Support Activity (NSA) Memphis Assembly C Solid Waste Management Units
(SWMUs) 26, 27, and 62 and the quality assurance/quality control (QA/QC) evaluation of those
data. The purpose of the data evaluation is to verify that the QC requirements of the data set

have been met and to characterize the weakness of any questionable data.

The Assembly C soil and groundwater samples were collected at NSA Memphis during May and
June 1995, and February and March 1996; submitted to National Environmental Testing, Inc.,
laboratory in Bedford, Massachusetts; and reported using U.S. Environmental Protection Agency
(USEPA) Data Quality Objectives (DQO) Level III and IV equivalents. The analytical methods

and DQO laboratory deliverables are summarized in Table 1-1.

Table 1-1
NSA Memphis Analytical Program
Data
Quality
Analytical Method Level Method Reference Site
Full Scan
Volatile Organic Compounds v SW-846 8240 SWMUs 27, 62
Semivolatile Organic Compounds v SW-846 8270 SWMUs 26, 27, 62
Pesticide/Polychlorinated biphenyls v SW-846 8080 SWMUs 26, 27, 62
Metals v 40 CFR Part 264 Appendix IX SWMUs 26, 27, 62
(SW-846 6010/7060/7421/7471/7740/7841)
Note:
CFR = Code of Federal Regulations

The references for the methods listed in Table 1-1 were obtained from the following sources:

o USEPA Office of Solid Waste and Emergency Response (OSWER), Test Methods for
Evaluating Solid Waste, Physical/Chemical Methods (SW-846), Third Edition, revised
July 1992.



Data Validation Report — Assembly C
Confirmatory Sampling Investigation
NSA Memphis, Millington, Tennessee

May 24, 1996

. USEPA Environmental Monitoring and Support Laboratory, Methods for Chemical
Analysis of Water and Wastes (EPA-600/4-79-020, revised March 1983).

. USEPA Title 40 Code of Federal Regulations Part 264, Appendix IX (52 Federal Register
25947, July 1987).

Data were validated using the following documents (as appropriate):

. USEPA Contract Laboratory Program National Functional Guidelines for Organic Data
Review, February 1994 (EPA-540/R-94/012). OSWER.

. USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data
Review, February 1994, (EPA-540/R-94/013). OSWER.

The NSA Memphis data were validated by either EnSafe/Allen and Hoshall (E/A&H) or
E/A&H’s subcontractors, Validata Chemical Services of Norcross, Georgia, or Heartland
Environmental Services, Inc., of St. Charles, Missouri. The data were validated at DQO
Level III. The data validation findings were summarized separately for each sample delivery
group (SDG). Each SDG usually contained 20 samples of one matrix type, i.e., either a solid
(soil and/or sediment) or water (groundwater and/or surface water) samples, except for
QC samples. The validation summary reports and data summary tables are included in

Attachment A to this document.

The following sections discuss the significant data validation findings for each SWMU. The
following outlines the SWMUs for this project and the analytical parameters associated with

each.
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Data Validation Summary of the Investigative Samples:

Section 2 - Organic and Metals Data SWMU 26
Section 3 Organic and Metals Data SWMU 27
Section 4 Organic and Metals Data SWMU 62

1.1  Organic Evaluation Criteria
The USEPA methods described in the following define QC criteria that the laboratory must meet

but the methods do not address data evaluation from a user’s perspective:

. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods
. Methods for Chemical Analysis of Water and Wastes.

Evaluation criteria are available in USEPA Contract Laboratory National Functional Guidelines
Jor Organic Data Review (Organic Functional Guidelines), February 1994, which was used
throughout the data evaluation process when the analytical methods did not address data

usability.

Data evaluation for samples collected at NSA Memphis included the following parameters:

. Holding times

. Gas chromatograph/mass spectrometry (GC/MS) instrument performance checks
. Surrogate spike recoveries

o Instrument calibration

. Matrix spike and matrix spike duplicates (MS/MSD)
o Blank analysis

. Internal standard performance
o Compound quantitation
. Field duplicate precision
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According to Organic Functional Guidelines, when the QC parameters do not fall within the

specific method guidelines, the data evaluator annotates or "flags" the corresponding compounds

where deficiencies were found. The data from NSA Memphis were evaluated using this

approach. The following flags were used to annotate data with laboratory and/or field

deficiencies or problems:

U

uJ

Undetected — The analyte was analyzed for but not detected or was also found in an
associated blank, but at a concentration less than 10 times the blank concentration for
common laboratory constituents (contaminants) or five times the blank concentration for

other constituents; the associated value shown is the Practical Quantitation Limit (PQL).

Estimated Value — One or more QC parameters were outside control limits or the

concentration of the analyte was less than the PQL.

Undetected and Estimated — The analyte was analyzed for but not detected above the
listed estimated quantitation limit; the quantitation limit is estimated because at least one

QC parameter was outside control limits.

Diluted Result — The compound was reanalyzed at a secondary dilution factor. If at
least one compound was outside the calibration range during an initial analysis, the
laboratory flags the analyte "E." When diluted, the sample results will be flagged "D."
Generally, values from the initial analysis will be used except where the value exceeded
the calibration range. Values exceeding the calibration range in the initial analysis will
be substituted by the diluted value to ensure the most representative data. The "D" flag

will remain on the value to alert the data user that the secondary dilution value was used.

R/UR Unusable Data — At least one QC parameter grossly exceeded control limits.
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These validation flags were applied to data where data deficiencies were noted. Attachment A

includes tables of all qualified data.

1.1.1 Holding Times

Acceptable technical holding times are specified in the analytical methods. The sample holding
time depends on the type of analysis and whether the sample was preserved. For water samples,
the holding time for preserved volatile organic compound (VOC) analysis is 14 days from the
collection date. Semivolatile organic compound (SVOC) and pesticide/polychlorinated biphenyl
(PCB) water samples must be extracted within seven days and analyzed within 40 days after
extraction. Holding times for soil matrices are not specified in SW-846. Therefore, data

reviewers can apply the water sample holding times criteria to soil at their discretion.

1.1.2 GC/MS Mass Calibration (Instrument Performance Checks)

Tuning and performance criteria are established to ensure that the data produced by the
instrument may be correctly interpreted according to the requirements of the method being used.
These criteria are not sample specific; conformance is determined using standard materials.
Therefore, these criteria must be met in all circumstances. The performance standards for
VOC (bromofluorobenzene [BFB]) and SVOC (decafluorotriphenylphosphine [DFTPP]) analyses
are evaluated to determine if the data produced by the instrument may be correctly interpreted
according to the method requirements. Performance standards must be analyzed within 12 hours

of sample analysis, and the results must be within the established criteria.

1.1.3 Surrogate Spike Recoveries

Surrogate compounds are added to samples and laboratory blanks before extraction and sample
preparation to evaluate the effect of the sample matrix on extraction and measurement
procedures. Surrogates are organic compounds which are chemically similar to analytes of
interest but not normally found in environmental samples. Three surrogate compounds are added

to samples for VOC analysis, eight are added to samples for SVOC analysis, and two are added

5
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to pesticide/PCB samples. Percent recovery (%R) of the surrogates is calculated by comparing

the amount of the compound recovered by the analysis to the amount added to the sample.

Below is a list of surrogate compounds recommended by the SW-846 methods.

VOC Surrogates SVOC Surrogates

Toluene-d8 (TOL) Nitrobenzene-d5 (NBZ)

BFB 2-Fluorobipheny! (FBP)

1,2-Dichloroethane (DCE) Terphenyl-d14 (TPH)
2,4,6-Tribromophenol (TBP)

Pesticide/PCB Surrogates Phenol-d5 (PHL)

Tetrachloro-m-xylene (TCMX) 2-Chlorophenol-d4 (2CP)

Decachlorobiphenyl (DCB) 1,2-Dichlorobenzene-d4 (DCB)

1.1.4 Instrument Calibration
Instruments are initially and continually calibrated with standard solutions to verify that they are

capable of producing acceptable quantitative data for the compounds.

Initial calibration (GC/MS): The instrument is initially calibrated at the beginning of the
analytical run to check its performance and to establish a linear five-point calibration curve. The
initial calibration is verified by calculating the relative response factor (RRF) and the percent
relative standard deviation (%RSD) for each compound. An RRF less than 0.05 or a %RSD

greater than 30% is outside the QC limits for the initial calibration.

Continuing calibration (GC/MS): Standard solutions are run periodically to check the daily
performance of the instrument and to establish the 12-hour RRF on which the sample

quantitations are based. The continuing calibration is verified by calculating the RRF and the
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percent difference (%D) for each compound. An RREF less than 0.05 or a %D greater than 25%

is outside the QC limits for the continuing calibration.

Initial calibration (GC): For single-component pesticides, two separate standard mixes are used,
five-point calibrations are analyzed, and calibration factors (CF) are established. The CF for

single-component pesticides must be less than or equal to 20%.

The multicomponent pesticide toxaphene and all PCBs (or Aroclors) are analyzed separately.
Retention times and CFs are determined for three to five primary peaks. The only review

criteria for multicomponent compounds is to verify these steps were taken.

Continuing calibration (GC): To confirm the calibration and evaluate instrument performance
for single-component pesticides, calibration verification consisting of instrument blank,
performance evaluation mixtures, and the midpoint concentration of the two standard mixes are
analyzed. The %D between the calculated amount and the true amount must not exceed 15%

on the primary column.
Multicomponent compounds do not require continuing calibration.

1.1.5 Matrix Spikes/Matrix Spike Duplicates

The MS, which is used to determine the accuracy of the analysis for a given matrix, consists of
a known quantity of stock solution added to the sample before its preparation and analysis.
Evaluating the MS data involves two calculations. First, the is calculated by comparing the
amount of the compound recovered by the analysis to the amount added to the sample. In
addition, the relative percent difference (RPD) between the MS and the MSD samples is
calculated and assessed. No specific requirements have been established for qualifying MS/MSD
data. However, guidelines to aid in applying professional judgment are discussed in Organic

Functional Guidelines.
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1.1.6 Laboratory Control Samples and Laboratory Duplicates

Some GC methods may require that a laboratory control sample (LCS) and laboratory duplicate
analysis be performed with each SDG. The LCS monitors the overall performance of each step
during analysis, including sample preparation. All aqueous LCS %R results must fall within the
control limits established by the laboratory. Laboratory duplicate samples are used to
demonstrate acceptable method precision at the time of analysis. The RPD between the sample
and the duplicate sample is calculated. Although no guidelines are established for organic

laboratory duplicates, sample qualification is left up to professional judgment.

1.1.7 Blank Analysis

Laboratory method blanks are used to assess the existence and magnitude of potential
contamination introduced during analysis. Additionally, field blanks may be collected to assess
any contamination introduced while collecting samples. When chemicals are found both in
samples and laboratory blanks analyzed within the same 12-hour period and/or field-derived
blanks, the usability of the data depends on the reviewer’s judgment and the blank’s origin.
According to Organic Functional Guidelines, a sample result should not be considered positive
unless the concentration of the compound in the sample exceeds 10 times the amount in any
blank for common laboratory contaminants (i.e., methylene chloride, acetone, 2-butanone, and
common phthalate esters), or five times the amount for other constituents. These amounts are
referred to as action levels (ALs). Because blank samples may not be prepared using the same
weight, dilution or volume of sample, these factors also should be considered when using these

blank criteria. The specific actions to be taken are as follows:

. If a chemical is found in the blank but not the sample, no action is taken.

. If the sample concentration is less than the quantitation limit and less than the AL, the

quantitation limit is reported.
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] If the sample concentration is between the quantitation limit and the AL, the
concentration is reported as nondetect "U."
. If the sample concentration is greater than the AL, the concentration may be used
unqualified.
Field-Derived Blanks

For this project, three types of field-derived blanks were collected: the field blank, the equipment
rinsate blank (also called a rinsate blank), and the trip blank. The field blank is a sample of the
source water used onsite, primarily to decontaminate equipment. The equipment rinsate blank
is a sample of runoff water from one or more pieces of the decontaminated equipment used to
collect samples. The trip blank is a 40-milliliter volatile organic analysis (VOA) vial filled at
the laboratory with certifiable water to assess cross-contamination during VOC sample container

shipment and handling both before and after the samples are collected.

The frequencies for collecting these QC samples were defined in Section 4 of the NSA Memphis
Comprehensive RFI Work Plan (E/A&H, October 1994) as follows:

° Field blanks — one per source of water per sampling event.
. Rinsate blank — one per week.
. Trip blank — one per shipment containing samples for VOAs.

For data validation, each trip blank is associated only with the samples from the same
shipment/cooler. The field blanks and the rinsate blanks apply to a lafger number of samples
because only one is collected per sampling event. Because field-derived blanks are used with
method blanks to assess potential cross-contamination of field investigative samples, no action

was taken if contamination was detected in the method blanks associated with the field-derived
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blanks. Most rinsate and field blanks collected for Assembly C were sent to the onsite

laboratory during direct push technology (DPT) work.

1.1.8 Internal Standard Performance

GC/MS internal standards are added to samples to ensure the stability of the instrument’s
sensitivity and response during each analytical VOC and SVOC run. Internal Standard area
counts for samples and blanks must not vary more than a factor of two (-50% to +100%) from
the associated calibration standard. If an Internal Standard area count is outside this window,

action should be taken.

Listed below are the internal standard compounds recommended by the methods.

VOC Compounds SVOC Compounds
Bromochloromethane (BCM) 1,4-Dichlorobenzene-d4 (DCB)
1,4-Difluorobenzene (DFB) Naphthalene-d8 (NPT)
Chlorobenzene-d5 (CBZ) Acenaphthene-d10 (ANT)

Phenanthrene-d10 (PHN)
Chrysene-d12 (CRY)
Perylene-d12 (PRY)

1.1.9 Field Duplicate Precision
One field duplicate was collected at NSA Memphis for each 10 water and/or soil or sediment
samples collected. Field duplicate samples are analyzed to evaluate data precision, which

measures the reproducibilty of the analysis.

For the NSA Memphis Resource Conservation and Recovery Act Facility Investigation (RFI),
RPDs between the samples and duplicates were calculated during the validation processes for

sample results above the PQL. If the results for any compounds did not meet RPD criteria of
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less than 30% for water and less than 50% (Validata used a control limit of 60%) for soil or
sediment, the positive results for that compound were flagged as estimated for the sample and
duplicate only. If one value was nondetected and the other value was above the PQL, the

positive result was flagged as estimated "J," and the nondetected result as estimated "UJ."

1.2  Inorganic Evaluation Criteria

The USEPA methods described in Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods and Title 40 Code of Federal Regulations Part 264, Appendix IX define QC criteria
that the laboratory must meet, but the methods do not address data evaluation from a
user’s perspective. Evaluation criteria are available in USEPA Contract Laboratory National
Functional Guidelines for Inorganic Data Review (Inorganic Functional Guidelines),
February 1994, which was used throughout the data evaluation process when the analytical

methods did not address data usability.

Data evaluation for samples collected at NSA Memphis included the following parameters:

. Holding times
. Instrument calibration
L] MS results

o Laboratory duplicates
. Blank analysis

o Inductively Coupled Plasma (ICP) interference check samples

. ICP serial dilutions

. LCS results

. Atomic Absorption (AA) duplicate injections and postdigestion spike recoveries

. Field duplicate precision

11
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According to Inorganic Functional Guidelines, when the QC parameters do not fall within the
specific method guidelines, the data evaluator annotates or "flags" the corresponding deficient
compounds. The data from NSA Memphis were evaluated using this approach. The following

flags were used to annotate data exhibiting laboratory and/or field deficiencies or problems:

U Undetected — The analyte was analyzed for but not detected above the instrument
detection limit (IDL) or was also found in an associated blank at a concentration less than
five times the blank concentration. The IDL is described as the lowest possible

concentration an instrument can detect a particular analyte.

J Estimated Value — At least one QC parameter was outside control limits or the

analyte’s concentration was less than the PQL.

UJ  Undetected and Estimated — The analyte was analyzed for but not detected above the
listed estimated IDL; the IDL is estimated because at least one QC parameter was outside

control limits.

R/UR Unusable Data — One or more QC parameters grossly exceeded control limits.

1.2.1 Holding Times

Acceptable technical holding times are specified in the analytical methods. For aqueous
samples, the holding time for metals analysis is six months, except for mercury, which is
28 days from the date of collection. Holding times for soil matrices are not specified in the
methods. Therefore, data reviewers may apply the water sample holding times criteria to soil

at their discretion.

12
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1.2.2 Instrument Calibration
Initial and continuing calibrations of the instruments with standard solutions are used to check
that the instrument is capable of producing acceptable qualitative and quantitative data for the

analytes on the Appendix IX list.

An initial calibration is performed to check the performance of the instrument at the beginning
of the analytical run and to establish a linear calibration curve. Calibration standard solutions
are analyzed periodically to check the instrument performance and confirm that the initial
calibration curve is still valid. Calibrations are verified by calculating the %R and comparing
the amount of the analyte recovered by analysis to the known amount of standard. The %R for
metals, except for mercury, should fall between 90% and 110%. The %R for mercury should
fall between 80% and 120%.

1.2.3 Blank Analysis

Laboratory method blanks are used to assess the existence and magnitude of potential
contamination introduced during analysis. Additionally, field blanks may be collected to assess
the potential contamination introduced during sample collection. When chemicals are found in
samples and laboratory blanks, the usability of the data depends on the reviewer’s judgment and
the blank’s origin. According to Inorganic Functional Guidelines, a sample result should not
be considered positive unless the concentration of the compound in the sample exceeds five times
the amount in any blank, referred to as ALs. Because blank samples may not be prepared using
the same weight, dilution or volume of sample, these factors also should be considered when

using these blank criteria. The specific actions to be taken are as follows:
o If a chemical is found in the blank but not the sample, no action is taken.

] If the sample concentration is between the IDL, and less than the AL, the concentration

is reported as "U."
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o If the sample concentration is greater than the AL, the concentration may be used

unqualified.

1.2.4 ICP Interference Check Samples

The ICP interference check sample is used to confirm the laboratory instrument’s inter-element
and background correction factors. Interference samples should be run at the beginning and end
of each sample analysis run or at least twice per eight-hour working shift. The percent

recoveries for the interference check sample should fall between 80% and 120%.

1.2.5 Laboratory Control Samples

LCSs are used to monitor the overall performance of steps in the analysis, including the sampie
preparation. All aqueous LCS percent recovery results must fall within the control limits of
80% to 120%, except for antimony and silver for which control limits have not been established.
Soil LCS standards are generally provided by the USEPA (or state agency or private laboratory).
Control limits are established for each soil LCS standard prepared.

1.2.6 MS Analysis

Samples are spiked with known quantities of analytes to evaluate the effect of the sample matrix
on digestion and measurement procedures. The %R should be within 75% to 125%. However,
when the sample concentration exceeds the spike concentration by a factor of four or more, spike

recovery criteria are not applicable.

1.2.7 Laboratory Duplicates

Laboratory duplicate samples are analyzed to evaluate data precision, a measure of the
reproducibilty of the analysis. The RPD between the sample and the duplicate sample is
calculated. A control limit of 20 RPD for aqueous samples and 35% for soil or sediment
samples should not be exceeded for analyte values greater than the quantitation limit or two

times the quantitation limit, respectively.

14
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1.2.8 ICP Serial Dilutions

ICP serial dilutions assess the absence or presence of matrix interference. One sample from
each set of similar matrix type is chosen for the serial dilution (a five-fold dilution). For an
analyte concentration that is at least a factor of 10 times above the instrument detection limit,
the measured concentrations of the undiluted sample and of the diluted sample should agree

within 10%.

1.2.9 AA Duplicate Injections and Postdigestion Spike Recoveries
During AA analysis, duplicate injections and postdigestion spikes are used to assess precision
and accuracy of the laboratory analysis. The %RSD of duplicate injections must agree within

20%. Percent recovery of the postdigestion spike sample should fall between 85% and 115%.

1.2.10 Field Duplicate Precision
One field duplicate was collected for each 10 water and/or soil samples collected. Field
duplicate samples are analyzed to evaluate data precision, which is a measure of the

reproducibilty of the analysis.

For the NSA Memphis RFI, RPDs between the samples and duplicates were calculated during
the validation processes for sample results above the PQL. If the results for any compounds did
not meet RPD criteria of less than 30% for water and less than 50% (Validata used a control
limit of 60%) for soil or sediment, the positive results for that compound were flagged as
estimated for the sample and duplicate only. If one value was nondetected and the other value
was above the PQL, the positive result was flagged as estimated "J," and the nondetected result

as estimated "UJ."

2.0 DATA VALIDATION RESULTS — SWMU 26
All samples were received by the laboratory intact and with the proper documentation. Table 2-1

summarizes the samples that were included in SWMU 26.
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Table 2-1
SWMU 26 Sample IDs

Appendix IX Arsenic, Cadmium, Nickel,
Sample IDs SYOCs Pest/PCBs Metals Lead, Mercury, & Zinc

0265000104 X
0265000108
0265000118
0265000204
0268000208
0265000218
0265000304
0265000308
. 0265000318
0265000404
0265000408

e T T T o T T

0265000415

0265000501 X X X

Thirteen investigative samples were analyzed in two SDGs for SWMU 26. Full validation
reports of each SDG and data tables can be found in Attachment A.

2.1  Data Quality

The overall data quality of the analytical work performed for NSA Memphis at SWMU 26 was
considered satisfactory and usable for site remediation and risk assessment. Results that were
outside QA/QC requirements were flagged as estimated "J," indicating that the data could be
biased either high or low. Although the data are qualified as estimated, they remain dependable

for use in risk assessment and site remediation.
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4.2 Blanks
Arsenic, barium, cadmium, copper, lead, and zinc were detected in several method blanks. The
blanks were examined during the validation process and sample results for arsenic, barium,

cadmium, copper, lead, and zinc believed to be from blank contamination were nullified.

2.3  Unusable Data
One element in one sample was rendered unusable because it grossly exceeded a QC parameter.

Table 2-2 summarizes the unusable data and explains the qualification.

Table 2-2
SWMU 26 Unusable Data
Sample ID Fraction Analyte(s) Reason
0265000501 Metals Antimony MS percent recovery

3.0 DATA VALIDATION RESULTS — SWMU 27
All samples were received by the laboratory intact and with the proper documentation.

Table 3-1 summarizes the samples that were included in SWMU 27.

Table 3-1
SWMU 27 Sample IDs
Sample IDs vYocC SvoC Pest/PCB APP IX Metals
0275000101 X X X
0275000105 X
0275000114 X
0275000201 X X X
0275000206 X
0275000212 X
0275000301 X
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Sample IDs

Table 3-1
SWMU 27 Sample IDs

vVOC SvocC Pest/PCB APP IX Metals

0275000306
0275000312
0275000401
0275000406
0278000412
0275000501
0275000506
0275000512
027C000512
027H000545
0278000601
0275000606
0278000612
0275000701
0275000706
0275000712
0275000801
0275000806
027C000806
0275000812
027C000812
0275000901
0275000906
0275000912
027H000944

X

>
>
o T T - - -

o B - - T o T - - - - B
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Thirty-two investigative samples were analyzed in four SDGs for SWMU 27. Full validation
reports of each SDG and data tables can be found in Attachment A of this document.

3.1 Data Quality

The overall data quality of the analytical work performed for NSA Memphis at SWMU 27 was
considered satisfactory and usable for site remediation and risk assessment. Results that were
outside QA/QC requirements were flagged as estimated "J," indicating that the data could be

biased either high or low.

3.2  Unusable Data
Three elements in 21 samples were rendered unusable because they grossly exceeded QC

parameters. Table 3-2 summarizes the unusable data and explains the qualification.

Table 3-2
SWMU 27 Unusable Data
Sample ID Fraction Analyte(s) Reason
0275000301 0275000306 Metals Silver MS percent recovery
0278000312 0275000406 Selenium

0278000412 027S000506
0275000512 027C000512
0275000601 027S000606

0275000612 0275000706
0275000712 0275000801 Metals Silver MS percent recovery
0275000806 027C000806 Selenium
0275000401 0275000501 Metals Selenium MS percent recovery
0275000701
0275000114 0275000212 Metals Antimony MS percent recovery
3.3 Blanks

Methylene chloride, arsenic, selenium, antimony, silver, cobalt, copper, cadmium, chromium,

thallium, tin, and zinc were detected in several method and field blanks. The blanks were
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examined during the validation process and sample results for methylene chloride, arsenic,
selenium, antimony, silver, cobalt, copper, cadmium, chromium, thallium, tin, and zinc believed

to be from blank contamination were nullified.

4.0 DATA VALIDATION RESULTS — SWMU 62
All samples were received by the laboratory intact and with the proper documentation.

Table 4-1 summarizes the samples that were included in SWMU 62.

Table 4-1
SWMU 62 Sample IDs

Sample IDs SVOCs Pest/PCBs Appendix IX Metals vVOC

062C002020
062C005020
062H005041

Co T T R

062C006020
0625000701
0625000801
0625000901

Seven investigative samples were analyzed in two SDGs for SWMU 62. Full validation reports

of each SDG and data tables can be found in Attachment A.

4.1 Data Quality
The overall data quality of the analytical work performed for NSA Memphis at SWMU 62 was
considered satisfactory and usable for site remediation and risk assessment. Results that were

outside QA/QC requirements were flagged as estimated "J," indicating that the data could be
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biased either high or low. Although the data are qualified as estimated, they remain dependable

for use in risk assessment and site remediation.

4.2  Blanks

Acetone and methylene chloride were detected in several method blanks. The blanks were
examined during the validation process and sample results for acetone and methylene chloride

believed to be from blank contamination were nullified.
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DATA QUALIFICATION SUMMARY

NET, Inc. - 1439 Inorganics

SAMPLES: 0265000104, 026S000104MS, 0265000104MD, 0265000108, 0265000118, 0265000204,
0265000208, 0265000218, 0265000304, 0265000308, 0265000318, 0265000404,
0265000408, 0265000415

TOTAL METALS

L) Holding Times:

All Holding Time criteria were met. No action was required.
II.)  Calibration:

All Calibration criteria were met. No action was required.

II.) Blanks:

The following blank result represents the highest detection associated with the samples and was used for
data qualification:

Blank Action Level
Type/TDH# Analyte Max, Conc. mg/kg
CCB2 arsenic 3.80 ug/L 3.80

CCB = Continuing Calibration Blank

All results greater than the IDL but less than 5X the blank amount (Action Level, mg/kg for soil samples)
for which the contaminated blank was an associated calibration blank were flagged as undetected (U).

The following analytes had negative results with absolute values greater than the IDL's:

prclw Analyte Neg. Conc, 5X Conc. (mg/kg)
cadmium -4.30 ug/L 430
CCB2 zine -6.20 ug/L 6.20

CCB = Continuing Calibration Blank

All associated positive sample results less than 5X the absolute value of the negative blank results were
flagged as estimated (J) and all non-detects were flagged as estimated (UJ).
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IV.)  ICP Interference Check Sample Results:

All Interference Check Sample criteria were met. No action was required.

V.)  ICP Serial Dilution Analysis:

All Serial Dilution criteria were met, so no action was necessary.

VIL.) - Laboratory Control Samples (LCS):

All Laboratory Control Sample criteria were met. No action was required. |

VII.) Duplicate Sample Analysis:

The Relative Percent Difference (RPD) of nickel (54.9%) exceeded the 35% QC limits for soil duplicate
sample 026S000104MD. The results for this analyte in the samples of this SDG, which consisted entirely
of positive detections, were flagged as estimated (J).

VII) Matrix Spike Recoveries:

The Percent Recovery (%R) of arsenic (70.4%) was below the 75-125% QC limit for sample
026S000104MS. The positive and non-detect results for this analyte in the samples of this SDG were
flagged as estimated (J) and (UD). '

IX) Field Duplicates:

There were no field duplicate samples associated with this SDG. No action was required.

X))  Fumace Atomic Absorption QC:

Method of Standard Additions (MSA):

The MSA coefficient of correlation was less than 0.995 for arsenic in the following samples:

Client Coeffecient of
Sample #: Correlation:
02650001 0.968
0265000204 0.986
0265000208 0.949
0265000304 0.935
0265000308 0.944

All positive and non-detect results for arsenic in these samples were previously flagged as estimated (J)
and (UJ) based on blank contamination or low matrix spike recoveries. No further action was necessary.

Post Digestion Spike Recoveries:
All Post Digestion Spike Recovery criteria were met. No action was required.

5



XI.)  Sample Result, Calculation/Transcription Verification:
All criteria were met, so no action was taken.

XI.) Quarterly Verification of Instrumental Parameters:
All criteria met, so no action was taken.

XI1.) Overall Assessment of Data/General:

All laboratory data were acceptable with qualification.



E/A&H VALIDATION SUMMARY REPORT

Site Name: NSA Memphis, Millington, Tennessee

CTO and Subtask No.: 0094-04730
Laboratory: NET, Bedford
Sample Delivery Group: 1719

Matrix: : Soil

SDG 1719 Sample ID and Analyses

Sample ID Appendix 9 Metals SVOCs Pest/PCBs

VALIDATION RESULTS

All samples were received by the laboratory intact and with the proper documentation on
March 7, 1996, for metals, SVOCs, and pest/PCBs. The following sections summarize the
data validation results.

Appendix IX Metals Fraction

1. All holding times, initial calibration verifications, continuing calibration verifications,
ICP interference check sample recoveries, LCSs, ICP serial dilution differences, and
graphite furnace atomic absorption (GFAA) analytical spike results were acceptable.
No problems were encountered during review of sample result verification.

2. The following elements were detected in the various blanks analyzed with this SDG.

Blank Detections and Associated Samples

Blank ID Element Conc. Action Level Associated
Samples

CCB2 Cadmium 3.6 ug/L 3.6 mg/kg 0265000501
Vanadium -7.2 pg/L 14.4 mg/kg
Zinc 8.7 ug/L 8.7 mg/kg
Tin 62.7 pg/L 62.7 mg/kg

CCB4 Selenium 1.9 ug/L 1.9 mg/kg 0265000501
(2nd run)

SDG 1719 page 1



Blank Detections and Associated Samples

Blank ID Element Conc. Action Level Associated
Samples

Note:  ug/L = micrograms per liter mg/kg = milligrams per kilogram

When the blank concentration was greater than the PQL, the AL was five times the blank
concentration. Positive results less than the AL were qualified as nondetect (U); nondetect
results were accepted without qualification.

When the blank concentration was less than the PQL (negative result), the AL was 10 times
the absolute value of the concentration. Positive results less than the AL were qualified as
estimated (J) and nondetect results were qualified as estimated (UJ).

3. The following elements exceeded the 75% to 125% control limits for the MS.

Matrix Spike Deficiencies

Element %R Associated Samples

Cadmium 71.6 0265000501

All antimony results were qualified as estimated (J) for positive results and unusable
(UR) for undetected results. All cadmium results were qualified as estimated for
positive results (J) and undetected results (UJ).

5. The RPDs for chromium (38.6) and copper (61.8) exceeded the 20% maximum
control limits for laboratory duplicates. All positive results were qualified as
estimated (J) while nondetect results were accepted without qualification.

SVOC Fraction

1. All holding times, GC/MS instrument performance checks, initial calibrations,
continuing calibrations, surrogates recoveries, internal standard performance, and
blank results were acceptable. No problems were encountered during review of
sample result verification.

SDG 1719 page 2



Pesticide/PCB Fraction :

1. All holding times, surrogate recoveries, blank spike/blank spike duplicate recoveries,
blanks, and initial calibrations were acceptable. No problems were encountered
during review of sample result verification.

2. The following compounds exceeded the 25% maximum control limits for the
continuing calibration check:

Continuing Calibration Check Deficiencies

Compound % Difference Column Associated Samples

Aroclor-1260 27.3 RXT15 0265000501

All results were less than the PQL and therefore were qualified as estimated (UJ).

SDG 1719 page 3
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DATA QUALIFICATION SUMMARY
NET, Inc. - 1441 Inorganics

SAMPLES: 0275000101, 027S000101MS, 027S000101MD, 027S000105, 027S0001 14,-(-)278000201,
0275000206, 0275000212 v

TOTAL METALS

L) Holding Times:

All Holding Time criteria were met. No action was required.

II)  Calibration:

All Calibration criteria were met. No action was required.

IM.) Blanks:

The following blank results represent the highest detections associated with the samples and were used
for data qualification:

Blank Action Level
Type/ID# Analyte Max, Conc, mg/kg
PBS2 antimony 11.3 ug/lL 11.3
CCB2 cobalt 4.70 ug/L 4.70
CCB2 copper 5.10 ug/L 5.10
CCB3 silver 430 ug/lL 4.30

CCB = Continuing Calibration Blank, PBS = Preparation Blank (Soil)
All results greater than the IDL but less than 5X the blank amount (Action Level, mg/kg for soil samples)
for which the contaminated blank was an associated calibration or preparation blank were flagged as
undetected (U).

The following analytes had negative results with absolute values greater than the IDL's:

Blank

Type/ID# Analyte Neg. Conc,

PBSI cadmium 082 uglL 0.82
CCB2 thallium -3.60 ug/L 3.60
CCB2 zinc -6.90 ug/L 6.90



CCB = Continuing Calibration Blank, PBS = Preparation Blank (Soil)

All associated positive sample results less than 5X the absolute value of the negative blank result were
flagged as estimated (J) and all non-detects were flagged as estimated (UJ).

IV.)  ICP Interference Check Sample Results:

All Interference Check Sample criteria were met. No action was required.
V.)  ICP Serial Dilution Analysis:

All Serial Dilution criteria were met, so no action was necessary.

V1) Laboratory Control Samples (LCS):

All Laboratory Control Sample criteria were met. No action was required.
VII.) Duplicate Sample Analysis:

All Duplicate Sample criteria were met. No action was necessary.

VIII.) Matrix Spike Recoveries:

The Percent Recoveries (%R's) of the following analytes were below the 75-125% QC limits for spiked
sample 027S000101MS:

Analyte %R

antimony 8.70%
arsenic 61.3%
barium ' 61.5%
beryllium 64.1%
cadmium 61.5%
chromium 66.2%
cobalt 67.1%
copper 66.4%
nickel 68.5%
silver 65.0%
vanadium 39.3%
tin 68.2%

All non-detect results for antimony in the samples of this SDG were rejected (R) since the %R for this
analyte was less than 30%. All positive results for antimony were flagged as estimated (J). All positive
and non-detect results for the other analytes in the samples of this SDG were flagged as estimated (J) and

Q.
IX) Field Duplicates:
There were no field duplicate samples associated with this SDG No action was required.
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X)  Fumace Atomic Absorption QC:
Method of Standard Additions (MSA):

The MSA coefficient of correlation for arsenic in sample 027S000206 was 0.987, which was less than
0.995. The positive result for arsenic in this sample was previously flagged as estimated (J). No further
action was necessary.

Post Digestion Spike Recoveries:

‘All Post Di gestion Spike Recovery criteria were met. No action was required.
XI)  Sample Result, Calculation/Transcription Verification:

All criteria were met, so no action was taken

X)) Quarterly Verification of Instrumental Parameters:

All criteria met, so no action was taken.

XIII.) Overall Assessment of Data/General:

The non-detect results for antimony were rejected in two samples due to matrix spike recoveries of less
than 30%. All remaining laboratory data were acceptable with qualification.



DATA QUALIFICATION SUMMARY
NET, Inc. - 1447 Organics and Inorganics

SAMPLES: 027C000812, 027S000812, 027S000812MS, 027S000812MD, 0275000901, 027S000906,
0275000912, 027H000944, TRIP BLANK

VOLATILE ORGANICS

L) Holding Times:

All Holding Time criteria were met. No action was required.
) GCMS Tuning: |

All GCMS Tuning criteria were met. No action was necessary.
II.) Calibration:

Initial Calibration:

The Percent Relative Standard Deviation (%aRSD) for acetone (39.0%) exceeded the 30% QC limit for the
standards run on 6/07/95 on instrument HO5970L. There was no positive result for this compound in the
associated sample, so no action was necessary.

Continuing Calibration:

The Percent Difference (%aD) of methylene chloride (26.7%) exceeded the 25% QC limit for the
continuing calibration nun on 6/13/95 at 10:43 on instrument HP5970K. The non-detect result for this
compound in associated sample 027H000944 was flagged as estimated (UJ).

The Percent Differences (%D's) of methylene chloride (26.6%) and carbon tetrachloride (26.1%) exceeded
the 25% QC limit for the continuing calibration run on 6/14/95 at 10:16 on instrument HP5970K. The
associated sample for this calibration was the trip blank. No action was required.

The Percent Difference (%D) of 1,2-dichloroethene (46.0%) exceeded the 25% QC limit for the

continuing calibration run on 6/12/95 at 10:48 on instrument HPS970L. The non-detect result for this
compound in associated sample 027C000812 was flagged as estimated (UJ).
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IV.) Blanks:

Method Blanks:

Methylene chloride was detected at 2.0 ug/L in water method blank VBLK061395K. The positive result
for this compound in associated sample 027H000944, which was less than 10X the blank amount, was
flagged as undetected (U) with the laboratory result being replaced by the CRQL.

Methylene chloride was detected at 1.0 ug/L in water blank VBLK061495K. The associateé sample for
this blank was a trip blank. No action was required.

Trip Blank:

Methylene chloride was detected at 4.0 ug/L in the trip blank associated with this SDG. The positive
result for this compound in associated sample 027C000812, which was less than 10X the blank amount,
was flagged as undetected with the detection limit replacing the analytical result. The result for this
compound in the other associated sample (027H000944) was previously flagged based on the associated
method blank. No further action was necessary.

TIC's:

There were no TIC's reported in the method blanks or trip blank for this SDG.

V.)  Surrogate Recoveries:

All Surrogate Recovery criteria were met. No action was required.

VI)  Matrix Spike / Matrix Spike Duplicate (MS / MSD):

No MS / MSD analysis was requested for this fraction of this SDG. No action was required.

VIL) Field Duplicates:

The field duplicate samples for samples 027C000812 and 027H000944 were not analyzed in this SDG.
No action was required. _

VIIL.) Internal Standards Performance:

All Internal Standards Performance criteria were met. No action was required.

IX) TCL Compound Identification:

All TCL criteria were met, SO no action was necessary.

X)  Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL's):

All CRQL criteria were met. No action was required.
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XL) Tentatively Identified Compounds (TIC's):
All TIC criteria were met, so no action was taken.
XI.) System Performance:

All criteria were met, so no action was necessary.
X)) Overall Assessment of Data/General:

All laboratory data were acceptable with qualification.

TOTAL METALS

L) Holding Times:

All Holding Time criteria were met. No action was required.
I1) Calibration:

All Calibration criteria were met. No action was required.
II.) Blanks:

The following blank results represent the highest detections associated with the samples and were used
for data qualification:

. Action Level
w Am.lm Max Conc. mgkg
CCB3 12.8 uglL 12.8
CCB3 tin 23.1 uglL 23.1

CCB = Continuing Calibration Blank

All results greater than the IDL but less than 5X the blank amount (Action chel, mg/kg for soil samples)
for which the contaminated blank was an associated calibration blank were flagged as undetected (U).

The following analytes had negative results with absolute values greater than the IDL's:

Blank
Type/ID¥  Analyte

Neg. Con.
CCB2 cadmium 4.20 ug/L 420
CCB2 chromium -6.80 ug/L 6.80
CCB7 thallium -3.20 ug’L 3.20

CCB = Continuing Calibration Blank
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All associjated positive sample results less than 5X the absolute value of the negative blank result were
flagged as estimated (J) and all non-detects were flagged as estimated (UJ).

IV.)  ICP Interference Check Sample Results:

All Interference Check Sample criteria were met. No action was required.
V.)  ICP Serial Dilution Analysis:

All Serial Dilution criteria were met, SO No action was necessary.

VL) Laboratory Control Samples (LCS):

All Laboratory Control Sample criteria were met. No action was required.
VII.) Duplicate Sample Analysis:

All Duplicate Sample criteria were met. No action was necessary.

VIII.) Matrix Spike Recoveries:

The Percent Recoveries (%aR's) of the following analytes were below the 75-125% QC limits for spiked
sample 027S000812MS:

Analyte %R

antimony 42.5%
selenium 61.7%
thallium ‘ 71.6%

All positive and non-detect results for these analytes in the samples of this SDG were flagged as
estimated (J) and (UJ).

IX) Field Duplicates:

The calculable Relative Percent Differences (RPD's) of analytes in field duplicate samples 027S000812
and 027C000812 were:

Analyte RPD
arsenic 16%
barium 13%
cadmium 27%
chromium 18%
cobalt 1.6%
copper 3.8%
lead 32%
nickel 22%
vanadium 5.4%
Zinc ‘ 6.8%

13



All RPD's for these analytes were within the 60% QC limit for soil samples, so no action was necessary.
X)  Fumace Atomic Absorption QC:

Method of Standard Additions (MSA):

All MSA criteria were met. No action was required.

Post Digestion Spike Recoveries:

All Post Digestion Spike Recovery criteria were met. No action was required.
Xl.)  Sample Result, Calculation/Transcription Verification:

All criteria were met, so no action was taken.

XII) Quarterly Verification of Instrumental Parameters:

All criteria met, so no action was taken.

XIII.) Overall Assessment of Data/General:

All laboratory data were acceptable with qualification.
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VALIDATA

Chemical Services, Inc.

30093
DATA VALIDATION SUMMARY

REPORT
COMPANY: Ensafe/Allen & Hoshall
SITE NAME: NAS Memphis
PROJECT NUMBER: 8500.024
CONTRACTED LAB: National Environmental Testing, Inc.
QA/QC LEVEL: Level I
EPA SOW/METHOD: EPA 1990 SOW -

VALIDATION GUIDELINES: USEPA Contract Laboratory Progran National Functional
Guidelines for Organic Data Review,1994; USEPA Contract
Laboratory Progran Nationd Functional Guidelines for Inorganic

Data Review, 1994

SAMPLE MATRICES: Soil and Water
TYPES OF ANALYSES: Volatile Organics (VOA), Total Metals (Metals)
SDG NUMBER: 1446
SAMPLES:

lie Lab
Sample #: Sample #: Matrix YoA Metals
0275000301 124859 Soil X
0275000306 . 124860 Soil X
0275000312 . 124861 Soil X
0275000401 124862 Soil X
0275000406 124863 Soil X
0275000412 124864 Soil X
0275000501 124865 Soil X
027S000506 124866 Sail X
027S000512 124867 Soil X
027C000512 124857 Soil X X
027C000512RE 124857RE Soil X
0275000601 124868 Soil X
0275000606 124869 Soil X
027S000612 124870 Soil X
027S000701 124871 Soil X
027S000706 124872 Soil X
027S000712 124873 Soil X
0275000801 124874 Soil X



Client Lab

Sample #: Sample #: Matnx YOoA Metals
02750008 124875 Soil X
027C000806 124858 Soil X
027H000545 124876 Water X

027C000806 124858 Soil X

027C000806RE 124858RE Soil X

027S000512MS 124867MS Soil -X
027S000512MD 124867MD Soil X

C = FIELD DUPLICATE, H = FIELD DUPLICATE, RE = REANALYSIS, MS = MATRIX SPIKE,
MD = MATRIX DUPLICATE

DATA REVIEWERC(S): Amy L. Hogan, Marvin L. Smith

RELEASE SIGNATURE: /%7 %
2, At - g P2V og N



uJ

Data Qualifier Definitions:

The associated numerical value is an estimated quantity.

The data are unusable (the compound/analyte may or may
not be present). Resampling and reanalysis are necessary
for verification.

The compound/analyte was analyzed for, but not detected.
The associated numerical value is the sample quantitation
limit.

The compound/analyte was analyzed for, but not detected.
The sample quantitation limit is an estimated quantity.



DATA QUALIFICATION SUMMARY
NET, Inc. - 1446 Organics & Inorganics

SAMPLES: 0275000301, 0275000306, 027S000312, 027S000401, 027S000406, 0275000412,
0275000501, 027S000506, 0275000512, 027S000512MS, 027S000512MD,
027C000512, 027C000512RE, 027H000545, 027S000601, 0275000606, 0275000612,
0275000701, 0275000706, 0275000712, 027S000801, 0275000806, 027C000806,
027C000806RE '

VOLATILE ORGANICS

L) Holding Times:

All Holding Time criteria were met. No action was required.

) GCMS Tuning:

All GC/MS Tuning criteria were met. No action was necessary.

IMI.) Calibration:

Initial Calibration:

The Percent Relative Standard Deviation (%RSD) for acetone (39.0%) exceeded the 30% QC limit for *
the standards run on 6/07/95 on instrument HOS970L. The positive result for acetone in sample
027H000545 was flagged as estimated (J).

Continuing Calibration:

The Percent Differences (%D's) of methylene chloride (26.6%) and carbon tetrachloride (26.1%0)
exceeded the 25% QC limit for the continuing calibration run on 6/14/95 at 10:16 on instrument

HP5970K. The non-detect results for these two compounds in sample 027H000545 were flagged as
estimated (UJ).

The Percent Difference (%aD) of 2-hexanone (25.9%) exceeded the 25% QC limit for the continuing
calibration run on 6/13/95 at 09:53 on instrument HPS970L. The non-detect results for this compound
in associated samples 027C000512RE and 027C000806 were flagged as estimated (UJ).



IV.) Blanks:

Method Blanks:

Methylene chloride was detected at 2.0 ug/L in soil method blank VBLK061395L. The positive
results for this compound in associated samples 027C000806 and 027C000512RE, which were less

than 10X the blank amount, were flagged as undetected (U) with the laboratory results less than
CRQL being raised to the CRQL. -

Methylene chloride was detected at 1.0 ug/L in water blank VBLK061495K. The positive result for

this compound in associated sample 027H000545, which was less than 10X the blank amount, was
flagged as non-detected with the laboratory results less than the CRQL being raised to the CRQL.

Trip Blank:

There were no trip blanks associated with this SDG. No action was necessary.

TIC's:

There were no TIC's reported in the method blanks for this SDG.

V.)  Surrogate Recoveries:

The Percent Recoveries (%R's) of DCE exceeded the 70-121% QC limits in samples 027C000806
(122%) and 027CO00806RE (123%). The positive result for methylene chloride in sample
027C000806RE was flagged as estimated (J). No further action was required.

V1)  Matrix Spike/Matrix Spike Duplicate (MS / MSD):

MS / MSD analysis was not performed in this fraction. No action was taken.

VIL.) Field Duplicates:

There were no field duplicate samples for this fraction. No action was necessary.

VIII.) Internal Standards Performance:

The Percent Recoveries (%R's) of 1,4-difluorobenzene (41%) and chlorobenzene-dS (40%) in sample
027C000512 were below the 50-200% QC limits. All positive and non-detect results for the
associated compounds in this sample were flagged as estimated (J) and (UJ).

The Percent Recoveries (%R's) of bromochloromethane (48%), 1,4-difluorobenzene (37%) and
chlorobenzene-d5 (35%) in sample 027C000512RE were below the 50-200% QC limits. All
associated sample resuits for these compounds, which consisted entirely of non-detects, were flagged
as estimated (UJ).

The Percent Recoveries (%R's) of bromochlorobenzene (40%), 1,4-difluorobenzene (30%) and
chlorobenzene-d5 (27%) in sample 027C000806 were below the 50-200% QC limits. All associated
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sample results for these compounds, which consisted entirely of non-detects, were flagged as estimated
un.

The Percent Recoveries (%R's) of bromochlorobenzene (42%), 1,4-difluorobenzene (36%) and
chlorobenzene-dS (32%) in sample 027C000806RE were below the 50-200% QC limits. The
associated positive and non-detect sample results for these compounds were flagged as estimated (J)

and (U)).

IX) TCL Compound Identification:

All TCL criteria were met, so no action was necessary.

X)  Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL's):
All CRQL criteria were met. No action was required.

X1.)  Tentatively Identified Compounds (TIC's):

All TIC criteria were met, so no action was taken.

XII.) System Performance:

All criteria were met, S0 no action was necessary.

XIII.) Overall Assessment of Data/General:

All laboratory data were acceptable with qualification. The original sample 027C000512, having fewer
qualification flags than the reextraction, was considered by the validator to be of preferable data
quality. The original sample 027C000806 was considered by the validator to be of preferable data
quality as compared to the reextraction due to shorter holding times.

TOTAL METALS

L) Holding Times:

All Holding Time criteria were met. No action was required.

L) Calibration:

All Calibration criteria were met. No action was required.

[I) Blanks:

The following blank results represent the highest detections associated with the samples and were used
for data qualification:



Blank Action Level

Type/ID# Analyte Max, Conc. mgke
CCB2 arsenic 3.80 ug’L 3.80
CCB4 cobalt 3.20 ug/L 3.20
PBS selenium 0.55 mg/kg 2.75
CCBI tin 20.2 ug/L 20.2

CCB = Continuing Calibration Blank, PBS = Preparation Blank Soil

All results greater than the IDL but less than 5X the blank amount (Action Level mg/kg for soil
samples) for which the contaminated blank was an associated calibration or laboratory preparation
blank were flagged as undetected (U).

The following analytes had negative results with absolute values greater than the IDL's:

Blank

Type/ID# Analyte Neg. Conc, 5X Cone.
PBS silver -1.16 mgkg 5.80 mg/kg
CCB7 thallium -3.20 ug/L 3.20 mg/kg
CCB3 zinc -13.7 ug/lL 13.7 mg/kg

CCB = Continuing Calibration Blank, PBS = Preparation Blank Soil

All associated positive sample results less than 5X the absolute value of the negative blank result were
flagged as estimated (J) and all non-detects were flagged as estimated (UJ).

IV.))  ICP Interference Check Sample Results:

All Interference Check Sample criteria were met. No action was required.
V)  ICP Serial Dilution Analysis:

All Serial Dilution criteria were met, so no action was necessary.

VL) Laboratory Control Samples (LCS):

All Laboratory Control Sample criteria were met. No action was required.
VII.) Duplicate Sample Analysis:

All Duplicate Sample criteria were met. No action was necessary.

VIII.) Matrix Spike Recoveries:

The Percent Recoveries (%aR's) of the following analytes were below the 75-125% QC limits for
sample 027S000512MS: ’



Analyte %R

antimony 31.2%
selenium 22.9%
silver 16.9%
thallium 70.2%

All positive and non-detect results for antimony and thallium were flagged as estimated (J) and (UJ).
Due to excessively low %R's (<30%) all positive detections of selenium and silver were flagged as
estimated (J) and all non-detects were rejected (R).

IX) Field Duplicates:

The Relative Percent Differences (RPD's) for the following analytes were calculated for field duplicate
samples 027S000512 and 027C000512:

Analyte RPD
arsenic 41%
barium 13%
beryllium 35%
chromium 14%
cobalt 34%
copper 12%
lead 42%
nickel 11%
selenium 43%
vanadium 36%
Zinc 21%

All RPD's for these analytes were within the 60% QC limit for soil samples, so no action was taken.

The Relative Percent Differences (RPD's) for the following analytes were calculated for field duplicate
samples 0275000806 and 027C000806:

Analyte RPD
. arsenic 57%
barium _ 20%
beryllium 15%
chromium 14%
cobalt 28%
copper 23%
lead 35%
nickel 17%
vanadium 0.6%
zinc 67%

The RPD for zinc exceeded the 60% QC limit for soil samples, so the results for zinc in these two
samples were flagged as estimated (J). The RPD's for the other analytes were within the QC limits.
No further action was required.



X)  Fumace Atomic Absorption QC:

Method of Standard Additions (MSA):

All MSA criteria were met. No action was required.

Post Digestion Spike Recovenes:

All Post Digestion Spike Recovery criteria were met. No action was required.
XI) Sample Result, Calculation/Transcription Verification:

All criteria were met, so no action was taken.

XI.) Quarterly Verification of Instrumental Parameters:

All criteria met, so no action was taken.

XMI.) Overall Assessment of Data/General:

All non-detect results for selenium and silver were rejected due to low (<30%) percent recoveries in
the matrix spike sample. All remaining laboratory data were acceptable with qualification.



E/A&H VALIDATION SUMMARY REPORT

Site Name: NSA Memphis, Millington, Tennessee
CTO and Subtask No.: 0094-04730

Laboratory: NET, Bedford

Sample Delivery Group: 1717

Matrix: Soil

SDG 1717 Sample IDs and Analyses

Sample ID Appendix IX Metals SVOCs Pest/PCBs

0275000201 X X

027E030696* X X X

Note: The "*" in the table above means the sample was a field or rinsate blank. Field and rinsate blanks
were used to evaluate contamination in investigative samples. Therefore, results or qualifiers were not
changed for these samples.

VALIDATION RESULTS

All samples were received by the laboratory intact and with the proper documentation on
March 7, 1996, for metals, SVOCs, and pest/PCBs. The following sections summarize the
data validation results.

Appendix IX Metals Fraction

1. Results in this SDG were for a rinsate blank only. Validation of the rinsate blank was
not required. Any detections in the rinsate blank were assessed against associated
samples in other SDGs.

SVOC Fraction

1. All holding times, GC/MS instrument performance checks, initial calibrations,
continuing calibrations, surrogate recoveries, and internal standard performance were
acceptable. No problems were encountered during review of sample result
verification.

2. Di-n-butylphthalate was detected in one method blank and in rinsate blank
027E030696. The sample results were all less than the PQL; therefore, qualification
of the data was not necessary.

Pesticide/PCB Fraction
1. All holding times, surrogate recoveries, blanks, and initial calibrations were
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acceptable. No problems were encountered during review of sample result
verification.

2. The following compounds exceeded the 25 % maximum control limits for the
continuing calibration check:

Continuing Calibration Check Deficiencies

Compound % Difference Column Associated Samples

Aroclor-1260 27.3 RXT15 0275000101Dil 027S000201Dil

4,4’-DDE 34 RXT15 027S000501Dil

All results were less than the PQL and therefore were qualified as estimated (UJ).
3. Dieldrin in all three samples and alpha-Chlordane and gamma-Chlordane in sample

0278000201 exceed the calibration range. The values which exceeded the calibration
range were substituted by diluted values.
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DATALCP3
05/20/96

NSA MEMPHIS
NAS MEMPHIS, RFI, ASSEMBLY C
SWMU 27

Page: 1
Time: 15:23
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12.8 . WR

*** Validation Complete #***



DATALCP3 NSA MEMPHIS Page: 2
05/20/96 NAS MEMPHIS, RFI, ASSEMBLY C Time: 15:23
SWMU 27

V |[Vanadium 11.1 20.8 24.6 17.7 18.8 17.3

*** Validation Complete ***
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NAS MEMPHIS, RFI, ASSEMBLY C
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Page: 3
Time: 15:23

**%* Validation Complete ***



DATALCP3
05/20/96

NAS MEMPHIS, RFI, ASSEMBLY C

NSA MEMPHIS

SWMU 27

Page: 4
Time: 15:23
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DATALCP3
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Page: 5
Time: 15:23
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DATALCP3 NSA MEMPHIS Page: 6
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NSA MEMPHIS
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Page: 7
Time: 15:23
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DATALCP3
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Page: 8
Time: 15:23

121-14-2 |2,4-Dinitrotoluene
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DATALCP3 NSA MEMPHIS Page: 9
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1330-20-7 [Xylene (Total)

*** Validation Complete **#*
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DATA QUALIFICATION SUMMARY

NET, Inc. - 1411 Organics

SAMPLES: 015C005007, 015C019017, 015C020007, 021C000201, 021C000201MS,
021C000201MSD, 021H000202, 021H001017, 021C003010, 021H003048, 062C002020,
062C005020, 062H005041, 062C006020

VOLATILE ORGANICS

L) Holding Times:

All Holding Time criteria were met. No action was required.

) GCMS Tuning:

All GC/MS Tuning criteria were met. No action was necessary.

M) Calibration:

Initial Calibration:

All Initial Calibration criteria were met. No action was required.

Continuing Calibration:

The Percent Differences (%D's) of bromomethane (31.4%) and chloroethane (40.6%) exceeded the 25%

QC limit for the continuing calibration run on 6/01/95 at 13:47 on instrument HP5970H. The non-detect

results for these compounds in associated sample 021C003010 were flagged as estimated (UJ).

The Percent Differences (YaD's) of the following compounds exceeded the 25% QC limit for the
continuing calibration run on 6/01/95 at 11:36 on instrument HP5970K:

bromomethane 25.4%
2-butanone 27.6%
2-hexanone 26.4%

The results for these compounds in associated sample 021H003048, which consisted entirely of
non-detects, were flagged as estimated (UJ).



The Percent Differences (%D's) of dibromochloromethane (26.1%) and 1,1,2-trichloroethane (26.0%)
exceeded the 25% QC limit for the continuing calibration run on 5/26/95 at 10:03 on instrument
HPS5970L. The results for these compounds in associated samples 015C005007, 015C020007,
015C019017, 062C006020, 062C005020, 062C002020 and 021C000201, which consisted entirely of non-

detects, were flagged as estimated (UIJ).

IV.) Blanks:

Method Blanks:

Acetone and 2-hexanone were detected at 7.0 ug/kg and 3.0 ug/kg, respectively, in soil method blank
VBLK052695L. The positive results for acetone in associated samples 015C005007, 015C020007,
015C019017, 062C006020, 062C005020, 062C002020 and 021C000201 less than 10X the blank amount

were flagged as undetected (U) with the detection limit being raised to the level of contamination in each
sample. There were no positive detections for 2-hexanone in the associated samples. No further action

was necessary.
Acetone and Xylene were detected at 2.0 ug/L and 1.0 ug/L, respectively, in water blank VBLK060195H.
The result for acetone in associated sample 021H003048 was greater than 10X the blank amount, so no
action was necessary. The result for xylene in the associated sample was a non-detect, so no action was
required.

TIC's:

There were no TIC's reported in the blanks for this SDG. No action was required.

V)  Surrogate Recoveries:

All Surrogate Recovery criteria were met. No action was required.

V1) Matrix Spike/Matrix Spike Duplicate (MS/MSD):

All MS / MSD criteria were met. No action was required.

VII) Field Duplicates:

The field duplicates for samples 015C005007, 015C019017, 015C020007, 021C000201, 021H000202,
021H001017, 021C003010, 021H003048, 062C002020, 062C005020, 062C006020 and 062H005041
were not analyzed in this SDG. No action was required.

VIII) Internal Standards Performance:

All Intemnal Standards Performance criteria were met. No action was required.

IX) TCL Compound Identification:

All TCL criteria were met, so no action was necessary.



X)  Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL's):
All CRQL criteria were met. No action was required.

X1.) Tentatively Identified Compounds (TIC's):

All TIC criteria were met, so no action was taken.

X[.) System Performance:

All criteria were met, SO no action was necessary.

XII.) Overall Assessment of Data/General:

All laboratory data were acceptable with qualification.



DATA ASSESSMENT NARRATIVE

SEMIVOLATILE ORGANICS
General

The organic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results,
calibration results and internal standard areas. This report was prepared in compliance relative
to the analytical and deliverable requirements specified in the CLP OLMO01.8 Method; the
National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level 111
requirements. All comments made within this report should be considered when examining
the analytical results. Please refer the specific findings found in each category to the Summary
of Data Qualification table.

SDG # 1695

A validation was performed on the Semivolatile Data from SDG 1695. The data was
evaluated based on the following parameters:

. Data Completeness
. Holding Times
. GC/MS Tuning

. Calibration
* . Blanks
* . Surrogate Recoveries
* . Matrix Spike/Matrix Spike Duplicates
* . Field Duplicates
* . Internal Standard Performance
* . Compound Identification
* . Compound Quantitation

* - All criteria were met for this parameter.
Continuing Calibrations

Qualifications were required because the continuing calibration %Ds were not all within the
25% difference criteria.
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DATA ASSESSMENT NARRATIVE
SEMIVOLATILE ANALYSIS

PAGE -2
Continuing Calibrations, continued

Specific Findings

The continuing calibration standard, J487 contained compounds with %Ds greater than
50% but less than 90%. For the samples and non-compliant compounds listed below,
the positive results are qualified as estimated, J, and the non-detect results are qualified
as estimated, UJ.

0625000701 4-chloroaniline (60.2%)
0625000801 N-nitrosodiphenylamine (67.2%)
0625000901

System Performance and Overall Assessment

Overall performance was acceptable. The data reviewer estimates that 5% of data required
qualifications. '
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GLOSSARY OF DATA QUALIFIERS
QUALIFICATION CODES

U = Not detected

J = Estimated value

UJ = Reported Quantitation limit is qualified as estimated
R = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL = The sample result for the blank contaminant is less than the sample
CRQL and is less than 10X the method blank value. The sample result
for the blank contaminant is rejected and the CRQL for that analyte is
reported.

U = The sample result for the blank contaminant is greater than the sample
CRQL and is less than 10X the method blank value. The sample result
for the blank contaminant is qualified as non detected at the analyte
value reported.

No Action = The sample result for the blank contaminant is greater than the sample
CRQL and is greater than 10X the method blank value. The sample
result for the blank contaminant is not qualified with any blank
qualifiers.
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SUMMARY OF DATA QUALIFICATIONS

4PLE ID ANALYTE ID DL QL
2625000701 4-chloroaniline +/-  J/UJ
0625000801 N-nitrosodiphenylamine
0625000901

DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result

- in the DL column denotes a non detect result
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DATA ASSESSMENT NARRATIVE

CHLORINATED PESTICIDES/PCBs
General

The organic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration
results. This report was prepared in compliance relative to the analytical and deliverable
requirements specified in the SW-846 Method 8080; the National Functional Guidelines for
Organic Data Validation, June 1991, and DQO Level III requirements. All comments made
within this report should be considered when examining the analytical results. Please refer the
specific findings found in each category to the Summary of Data Qualification table.

SDG # 1695

A validation was performed on the Pesticide/PCB Data from SDG 1591. The data was
evaluated based on the following parameters:

. Data Completeness
. Holding Times

. Calibration

. Blanks

Surrogate Recoveries

. Matrix Spike/Matrix Spike Duplicates
. Field Duplicates

. Compound Identification/Quantitation

* X ¥ ¥ % x x
®

* - All criteria were met for this parameter.
Compound Quantitation

Some results were reported with P flags to indicate that column quantitation %Ds were greater
than 25%.

Specific Finding

All positive results reported with P flags are qualified as estiamted, J, due to column
quantitation %Ds greater than 25%.

System Performance and Overall Assessment

Overall performance was acceptable. The data reviewer estimates that 5% of data required
qualifications/rejections.
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GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

J = Estimated value

UJ = Reported Quantitation limit is qualified as estimated
R = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL = The sample result for the blank contaminant is less than the sample
CRQL and is less than 10X the method blank value. The sample result
for the blank contaminant is rejected and the CRQL for that analyte is
reported.

U = The sample result for the blank contaminant is greater than the sample
CRQL and is less than 10X the method blank value. The sample result
for the blank contaminant is qualified as non detected at the analyte
value reported.

No Action = The sample result for the blank contaminant is greater than the sample
CRQL and is greater than 10X the method blank value. The sample
result for the blank contaminant is not qualified with any blank
qualifiers.
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SUMMARY OF DATA QUALIFICATIONS

ANALYTE ID DL QL

All All P flagged + J

DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result

- in the DL column denotes a non detect result
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DATA ASSESSMENT NARRATIVE
METALS

General

The inorganic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results.
This report was prepared in compliance relative to the analytical and deliverable
requirements specified in the CLP ILMO03.0 Method; the Functional Guidelines for Inorganic
Data Validation, February 1994, and DQO Level III requirements. All comments made
within this report should be considered when examining the analytical results. Please refer
the specific findings found in each category to the Summary of Data Qualification table.

SDG # 1695

A validation was performed on the Metals Data from SDG 1695. The data was evaluated
based on the following parameters.

Data Completeness
Holding Times
Calibrations

Blanks

Interferences

Matrix Spike Recovery
Matrix Duplicates
Field Duplicates
Laboratory Control Samples
Serial Dilutions

MSAs

¥ ® ¥ % ¥

* X * *
o & 0 00606 06 0 0 0 0

* - All criteria were met for this parameter.
Matrix Spike Recovery
Specific Finding
The Matrix Spike recoveries for soils for Antimony (45%) and Silver (66%) were

below the lower control limits (<75% but >30%). All positive and non-detect
results are qualified as estimated, “J” or "UJ".
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Laboratory Duplicate Analysis

Specific Finding

The duplicate analysis for Silver was less than 2 times the CRDL. = No qualification is
necessary.

MSAs
Specific Finding

The post digestion spike recovery for GFAA was above the upper control limits
(>115%). All positive results for the listed samples below are qualified as
estimated, “J”.

Element Sample IDs % recoveries Action
Thallium 0628701 116 no impact
Thallium 0625901 116 no impact

Specific Finding

All sample results left with a “B” qualifier after all other qualifications, will be
qualified with a “J” qualifier in place of the “B” per Ensafe’s request.

010



SUMMARY OF DATA QUALIFICATIONS

Sample ID Analyte DL QL
all soil samples Sb and Ag. +/U I/l
All “B” results all analytes B J
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DATALCP3
05/20/96

NSA MEMPHIS Page: 1
NAS MEMPHIS, RFI, ASSEMBLY C Time: 15:25
SWMU 62

AG

SN

Silver

Tin

20.3

*** Validation Complete #**#



DATALCP3
05/20/96

NSA MEMPHIS
NAS MEMPHIS, RFI, ASSEMBLY C
SWMU 62

Page: 2
Time: 15:25

72-20-8 |[Endrin

72-43-5 |Methoxychlor

5103-71-9 |alpha-Chlordane

*** Validation Complete **%*



DATALCP3 NSA MEMPHIS Page: 3
05/20/96 NAS MEMPHIS, RFI, ASSEMBLY C Time: 15:25
SWMU 62

2-Chlorophenol

= 2

100-02-7 [4-Nitrophenol

*** Validation Complete **#*



DATALCP3
05720796

NSA MEMPHIS

NAS MEMPHIS, RFI, ASSEMBLY C

SWMU 62

Page: 4
Time: 15:25

7005-72-3 {4-Chlorophenylphenylether

*kk

Validation Complete *#*%*



DATALCP3 NSA MEMPHIS Page: 5
05/20/96 NAS MEMPHIS, RFI, ASSEMBLY C Time: 15:25
SWMU 62

-01-4 |Vinyl chloride

2-Butanone (MEK)

100-41-4 lEthylbenzene

1330-20-7 [Xylene (Total)

*%%* Validation Complete ***



Attachment 2

Miscellaneous Soil Boring and Monitoring Well Logs



L

®

N-MW-6

281.95 CONCRETE PAVEMENT

OIL/WATER SEPARATOR

CD ®
PUMP/CONTROL FOR -
N-MW-1

ABOVEGROUND PIPELINE

FORMER TANK PIT —~ AT

(TANKS 7, 303
AND 1241) UST 304 TANK ,
PIT AREA

MW-3
28593

\-ABOVEGROUND
CONCRETE STORAGE TANK h

o Y 1 PAD (TYP.)
® N_MW=5 B~104 3 K-
%\W‘ - .

CONCRETE
=3 B5=6 B=8
GRAVEL ¢ B$ \ g GRAVEL |
| | § |  § J
/l/l ' ’ )
— B-5 B-7
-——-—"""././ ¢. Q.
" NeMW—a2 LEGEND
l/n —_———
P 286.53 $  SOIL BORING (7/94) ENVIRONMENTAL
e ID |LEAK DETECTION| SURFACE Myl o MONITORING WELL LOCATIONS ASSESSMENT REPORT
NO. WELL ELEVATION : TOC ELEVATIONS (7/94) NAS MEMPHIS
, N=—MW-4 _  EXISTING MONITORING WELLS MILLINGTON, TN
1 | MEM-T304-1 | 284.34 86.53 © TOP OF CASING ELEVATION | <
35 0 35 2 | MEM-T304-2 | 283.83 o EXISTING LEAK DETECTION FIGURE 3
e —— 3 | MEM-T1239—1 | 284.08’ MONITORING WELLS i BgRlNEOéle?ON MAP
SCALE FEET 4 MEM-T1239-~2 283.28’ o AN -
SCALE: lin. = 35ft. 5 | MEM—1239—-3 | 283.64' NOTE: WELLS INSTALLED (7/94) ARE USTs oe AND A
: _ 123 _283. IDENTIFIED AS MEM—80-MW—1 THROUGH MW-—3 YT LRGN




= - -3

w o= [T

ol :l;—:: J"I;A' -~ ~ el IV o BN laYel —~ o [l e lah el
T aiEsTin ok JESCRIPTION CF SUBSURFARTZEZ
I = ,.i n iz ! 1

5 Eiés' g 'E&! \AATER]ALS

- = lo

Q! i @ X

SURFACE - Cross

| 01 0.0-3.0° CLAYEY SILT. TAN TO TAN
; AND L CHT BROWN, --RM TC STiFF.

400/ 3.0-8.0° CLAYEY SILT, GREYISH SROWN,
i« MOIST, ©:RM (WITH STRONG HYDROCARBON
ODOR).

o
12971 8.0-13.0' CLAYEY SILT, GREYISH BROWN, VERY
U MOIST. SOFT (WITH STRONG HYDROCARBON ODOR).

126] 13.0-160" CLAYEY SILT. GREYISH BROWN. SOFT.
|

14.0-14.5" CLAYEY SILT, BROWN, STIFF.
28| 14.5-15.4" CLAYEY SILT, GRAYISH BROWN, SCOFT.

15.4-16.4" SILTY CLAY, DARK BROWN, FiRM.

18.0-20.5" CLAYEY SILT TO SWLTY CLAY,
BROWN, MOIST, F!RM.

20.5-22.0" SiLTY CLAY. TAN MOTTLED
¢ YELLOW TAN, f.RM TO STIFF.

DISCONTINUED BORING AT 23.0 FEET.

: — 9
ENVIRONMENTAL SOU'ET'“QEJNf 1283/9MW |
ASSESSMENT REPORT \MEL!NCTON N
NAS MEMPHIS | '
CTO-0080 DATE INSTALLED: 7/11/1994 PROJ. #: CTOOC
DATE: _ 8/4/1994 | OwG_NamE: CTOSBB-




iRM (WITH HYDROCARBON ODOR).

Sz =
w o > <
= =T >~ -~ ~ . - o~ Sy - -
= wgiiifuéﬁ DESIRIPTION CF SUBSURFACE
I =il Vg -——— .
53 ;:,g:; z ;g&! MATZ= ALS
Ww oo} = !
(=R i
SURFACE - Gross
0 4| ©0-° 2 CLAYEY SILT, "AN WITH CONCRETT
! FRAGMENTS (FILL).
: 1.0-2.4" .CLAYEY SILT, "AN MOTTLED
! GREY AND BLACK. STIFF.
3.4 l421/ 3 4-5.8" CLAYEY SILT. GRAYISH BROWN.
f MOIST, SiRM (WITH HYDROCARBON CCOR).
i
5.8 '102| 5.8-8.0" SILTY CLAY, GRAYISH BROWN.
{ MOIST, SOFT (WITH SLIGHT WYDROCARBON
; ODOR).
!
8 1275] 8.0-10.5' CLAYEY SILT, GREYISH SROWN,
|| MOIST. SOFT.
.
0.5 321
1 "C.5-13.2" SILTY CLAY, GREYISH 3ROWN
' rQ raN MOTTLED GREY, “OIST, SOFT.
i
3 27
18.5 120f 15.2-16.0" SILTY CLAY, GREYISH BROWN,
VERY MOIST, SOFT.
16.0-18.0" SILTY CLAY, DARK BROWN,
) MOIST, TIRM,
‘8 234] 18.0-20.5" SILTY CLAY. DARK BROWN,
MOIST, TiRM (WiTH STRONG HYDROCARBON
ODOR).
2057 1136] 20.5-23.0° SILTY CLAY, 3ROWN, MOIST,
r

DISCONTINUED BORING AT 23.0 FEET.

ENVIRONMENTAL
ASSESSMENT REPORT
NAS MEMPHIS
CTO-0080

SOIL BORING B/MW-2
UST's 304 & 1239 .

MILLINGTON, TN
DATE INSTALLED: 7/11/1994

PROJ. §: CTOOC

DATE:

8/4/1994

| owc nawme: cToses-




-z = g
oD ey PP N ———~— ) - -_ - ——p~—
= u1§§;£ :gt J—«_Sv-‘lsTlV“' C". :u:S",Kr/t\\,_
z zi3sl g8 MATE=S A_S
e ¥ cigT -
8 R P E i !
SURFACE - Gross
! R
! 0| 30| 0.0-30" CLAYEY SILT, TAN GRADING TC TAN
| | MOTTLED GREY. SUIGHTLY MOIST. STiFF.
{ .
L 56| 3.0-8.0' CLAYEY SILT. GREYISH BROWN. WiT
‘ | BLACK STAINING. VERY MOIST, SOFT (WITH
, STRONG HYDROCARBON ODOR).
2 I
i
|
I
' ;
- 8 ‘48| 8.0-13.0° CLAYEY SILT, CREYISH BROWN, VERY
. j MOIST, SOFT (WITH STRONG HYDROCARBON COOR).
1 1
o
31 81| 130-18.0° CLAYEY SILT. GREYISH BROWN, viRY
I MOIST. SOFT (WITH STRONG HYDROCARBON CCCR).
1 i
18 !as 18.0-20.5' SILTY CLAY, DARK BROWN, MOIST,
f FIRM TO STIFF (WITH HYDROCARBON ODOR).
i i
.
t
2 | .
205l 12| 20.5-23.0° SILTY CLAY. SROWN GRADING TC
: TAN. MOIST. “RM TC STIFF (WITH SLICHT
i HYDROCARBON CCOR).
.

DISCONTINUED BORING AT 23.0 FEET.

ENVIRONMENTAL
ASSESSMENT REPORT
NAS MEMPHIS

SOIL SORING B/MW-23

UST's 304 & 1239
MILLINGTON, TN

DATE INSTALLED: 7/12/1994 PROJ. #: CTOOC

CTO-0080
DATE: B/4/1994

] owc NaME: CTOSBB-
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I -z a5 ~r——~ - Y e T
[ - 32 > 1¢i DESZRIPTCON OF fUZSSURS-CC

I == PR Y ! —_— —

T 3 &5 g% MATZ<IA_S

- <3
() < -
S E— D&

SURFACT - Cross

i | |
| P
' el |\ 40-6.0 CLAYEY SILT. GREYISH BROWN,
] |5+ MOIST. VERY FiRM TC STIFF (WITH
i | | | MYDROCARBON ODOR).
I
| ‘ !
' 91 | . 2.0-1°0 CLAYEY SiLT, GREYISH BROWN, VERY
1 | |l ' MOIST. T’M TG SOFT (WITH HYDROCARBON COOR).
; j
{1 2iSCCNTINUED BORING AT 1.0 FEET.
- P
— !
151 |

ENVIRONMENTAL SO“S'T.:QSJN&G .i;SA
ASSESSMENT REPORT M L LNCTON. N
NAS MEMPHIS L !
DATE INSTALLED: 7/12/1994 OROJ. #: CTO00D!
CTO-0080
DATE: B/4/1994 | owG NAME: CTOSB-3




= - &
= = - g
e TR S - ~ ~
-— - 3 pd} - - ~ -, - —~ v —~ —_
= _.‘»ASE' ) 3 DtS(VR}D (O - :UBSURT"A-\-«L
r = ol -- \
Z z3sgz8 MATZRIALS

3 1!
a8 & =

SURFACE - Cross

| 0.6-1.8° CRUSRED LIMESTONE (7iLL)

f 1.8-3.0" CLAYEY SILT, GREYISH SROWN,
! SLIGHTLY MQIST, STiFF

3.0-6.0" CLAYEY SlU.'. CREYISH BROWN,
SLIGHTLY MOIST, FIRM (WITH HYDROCARBON
ODOR)

€.0-7.0" CLAYEY SILT, BROWN MOTTLED BEIGE.
MOIST, STIFF

1238] 7.5-8.0' CLAYEY SILT, GREYISH SROWN
MOTTLED GREY. MOIST. FIRM (WITH SLIGHT
HYDROCARBON ODOR).

8.0-:3.0" CLAYEY SILT, BROWNISH CREY
. MOTTLED GREY. YERY MOIST, T:RM (W!ITH
*211 =YDRCCARBON OD0R).

13.0-18.0' CLAYEY SiLT, BROWNISH GREY
MOTTLZD GREY. VERY MOIST, 7iRM (WITH
SLIGHT HYDROCARBON ODOR).

DISCONTINUED BORING AT 18.0 FEET.

“NVIRONMENTAL SOJET.B(_,??JN&G 1283;4

ASSESSMENT REPORT S

NAS MEMPHIS MILLINGTON, TN

CTO—OOSO DATE INSTALLED: 7/12/1994 PROJ. #: CTO008:
. DATE:  3/4/1994 | owc Name: cTosBB-<




SILT, DARK BROWN GRADING 7O BROWN MOTTLED
TAN, MQIST TC VERY MOIST, STIFF TO FIRM.

= o -3
- = - Ic !
:‘ :"‘:..("l;’\‘ - A~ Lt e = il Q' -
=3 S O DESCRIPTION C7 SUBSURFACE
p - 2wl NS —_———
= 35&3! C;) }ge} \/‘AIL"( A._S
L < i P
S v T iE
SURFACE - Gross
0 15| 0.0-2.0" CLAYEY SILT, TAN MOTTLED BROWN.
o SLIGHTLY MOIST, STIFF (Fil?)
| 2.0-3.0' SILT. SLIGHTLY CLAYEY, CARK
. ) BROWN,, IRM.
b3 15{ 3.0-5.0" CLAYEY SiLT. DARK BROWN, MOIST. “iRM
.5 4 5.0-8.0' CLAYEY SILT. TAN MOTTLED GREY AND
DARK BROWN, SLIGHTLY MOIST, STIFF (IN S!TU SOIL).
8 ] x 8.0~13.0' CLAYEY SILT, TAN MOTTLED GREY AND
| DARK BROWN. MOIST. STIFF.
! t
|
°3 4 13.0-15.5" CLAYEY SILT, AN MOTTLED GREY
GRADING 7O BROWN MOTTLED COREY, VERY “QIST,
FIRM.
15.5 214| 15.5-18.0' SAME AS ABOVE /WITH SLIGHT
HYDROCARBON ODOR).
'8 229| 18.0- 20.5' SAME AS ABOVE (WIiTH SLIGHT
HYDRQCARBON ODOR).
20.5 | 0 20.5-23.0° CLAYEY SILT TC SILTY CLAY,
; t DARK GREYISH BROWN GRADING 7T CARK RIIDISH
: i BROWN, MOIST, STIFF.
|
0 23 10| 23.0-28.0" SILTY CLAY GRADING TO CLAYEY

DISCONTINUED BORING AT 2B.0 FEET.

ASSESSMENT REPORT

ENVIRONMENTAL

NAS MEMPHIS

SOIL 30RING B-5

UST's 304 & 1239
MILLINGTON, TN

DATE INSTALLED: 7/13/1994 PROJ. #: CTOO

CTO-0080

DATE: 8/4/1094

| owc nawme: cTosse




=
YT 4S5 —o A ETICy AT SRC R0 T T
=& s ek JESCRIPT'OGR CF SUBSURFLLL
I =125 v I3 s A
W) - <
Q wni I |
SURFACE - Crushec L'mesione
0 ‘ '15] 0.0-2.5' CLAYEY SiLT. 3ROWN. STIFF
| | 2.5-3.0' CLAYEY SILT, DARK GREY. MOIST, SOFT.
3 4] 3.0-60" CLAYEY SILT, GREYISH BROWN,
MOIST. SOFT.
‘ I
5.5 27 6.0-8.0' CLAYEY SILT, MOTTLED SROWN,
TAN, AND GREY, MOQIST, STIFF.

8 324| 8.0-13.0° CLAYEY SiLT, BROWN MOTTLED GREY
AT TOP 1' GRADING 7O GREYISH BROWN MOTTLED
i GREY, MOQIST, SOFT (wiTH HYDROCARBON OCOR).

| !
1 l ;
o
3 2881 13.0-18.0" CLAYEY SILT, GREYISH BROWN
| MOTTLED CREY wiTH SCME BLACK STAINING?,
WET, SOFT (WITH SLIGHT HYDROCARBON GCCOR).

5.5 304

‘ DISCONTINUED BORING AT 18.0 FEET.

ZNVIRONMENTAL SO'LT,:(ZSJN&C ]283;6

ASSESSMENT REPORT UST's o L

NAS MEMPHIS MILLINGTON, TN

CTO-0080 DATE INSTALLED: 7/12/1994 PROJ. #: CTOOC
DATE:  8/4/1994 | DwG NaME: CTOSBB-




DEPIH (FEET)

Ivey

" SAMIL

SAME| Y

DEPIN

BLOWS/ S 1

IJRGANIC VAPOK

__(ppm)

o~ —

SESCRIPTION CF ZU2SoRF=CC

MATERIALS

49

0.0-4 0" CLAYEY SILT, TAN TO BROWN.
DRY 7O SLIGHTLY MOIST, STIFF.

4 (0-8.0" CLAYEY SILT, BROWN, VERY MOIST. ~iRM.

8.0-8.5" CLAYEY SILT, TAN TO BROWN,
SLIGHTLY MOIST, FIRM, FRIABLE.

8.5-13.0' CLAYEY SILT, CREYISH BROWN,
MOTTLED CREY AND TAN, MOIST, FIRM
(WITH —+YDROCARBON ODOR).

13.0-18.0° SAME AS ABOVE
(WITH ~YDROCARBON ODOR).

18.0-20.5" CLAYEY SILT, GREYISH BROWN,
MOTTLED TAN, MOIST, FIRM (WITH SLIGHT
HYDROCARBON ODOR).

20.5-22.0" CLAYEY SILT, GREY., VERY MOIST,
FIRM (WITH SLIGHT HYDROCARBON OCOR). .

22.0-23.0" SILTY CZLAY., DARK BROWN, MOIST.
STIFF {CIL SHEEN ON SAMPLER).

23.0-28.0° CLAYEY SILT, GREYISH BROWN,
VERY MOIST, FIRM (WITH TRACE OF STAINING).

DISCONTINUED BORING AT 28.0 FEET.

SOIL BORING B-7
UST's 304 & 1239
MILLINGTON, TN
DATE INSTALLED: 7/14/1994 PROJ. #: CTOOO

DATE:  8/4/1994 § owG NAME: CTOSBB-

ENVIRONMENTAL
ASSESSMENT REPORT
NAS MEMPHIS
CT0-0080




z I3
- ::-ﬂ— -~ ;A, ~ go——— ~~- —_ C C. —~ -
= LZE L E DESCRIPT TR CF SUBSURFACZ
=25 o~ iQai [
I $Esgize VATE=ALS
wood ! Qi
c o T I
SURFACE - “Zrusneg L:mestone
O} :S1] 0.0-0.5 CLAYEY SILT, SROWN. I_GHILY
© 1 MOIST, FIRM.
.11 0.5-3.0" CLAYEY SILT. GREYISH ZROWN,
i ; | SLIGHTLY MOQIST, FIRM.
31 129 2.0-8.0'° CLAYEY SILT. GREYISH SI0WN, VIXY
.11 MOIST. SOFT GRADING TO CLAYEY SILT, GREY
' l MOTTLED BROWN, STIFF. (WITH SL.GHT HYDRQO-
b ’ CARBON ODOR).
5.5] :27l
| )
o
8 | 1185 8.0-13.0' CLAYEY SILT, GREYISH SROWN MOTTLED
|1 GREY., MOIST, FIRM (WITH HYDROCARBON CZOR).
0.5 229
b
| ' 1
31 1306l '3.0-18.0' CLAYEY SILT. GREYIS= 3ROWN VOTTLED
i+ | GREY., MOIST, FiRM (WITH HYDROCARBON CZOR).
i
1
i ‘
| |
i i
| |
Co | DISCONTINUED BORING AT 18.0 FIZT.
200 ! |
ey : :
B
. ! e
Lo |
.
25
f
|
-
30| :
|
i
_ SOIL 20RING B-8
ENVIRONMENTAL UST's 304 & 1239
ASSESSMENT REPORT MILLINGTON. TN
NAS MEMPHIS '
DATE INSTALLED: 7/12/1994 PROJ. #: CTOOC
CTO-0080 4 L
DATE:  8/4/1994 | owc NaME: CTOSBB-




~ <
&= et Y
I‘:E:‘:i:’;:g—)al
= I =3 2128
a =2 o8
W oo < L oy
o . & @ &
Gross
t
60
Lei
: |
i32
i
c 3
)
3
12
|
g7

0.0-3.C° CLAYEY SILT. TAN TO BROWN.
SLIGHTLY MOIST, STiFF, (wiTH TRACES
OF SUBROUNDED GRAVEL) (FILL).

3.0-4.6" CLAYEY SILT TO SILTY CLAY, TAN
AND BROWN. VERY MOIST, (WITH TRACES OF
GRAVEL) (FILL?).

2.6-8.0" CLAYEY SILT, GREYISH BROWN WITH
SOME 2LACK STAINING, MOIST, SOFT (#TH
SLIGHT ~YDROCARBON CDOR).

8.0-10.1" CLAYEY SiLT, GREYISH BROWN,
VERY MQIST, SOFT.

0.1="4 7" CLAYEY SiLT TC SIHLTY Z_LAvY.
TAN TO SROWN MOTTLED GREY, MOIST. 7 3M.

14.7-18.0° CLAYEY SILT. DARK BROWN. MOIST.
STIFF (WITH TRACES OF FINE WET VERTICAL SZAMS
OF GREY SILT)(WITH SLIGHT HYDROCARBON CZOR).

DISCONTINUED BORING AT 18B.0 FEZT.

ENVIRONMENTAL
ASSESSMENT REPORT

SOIL BORING B-9
UST's 304 & 1239
MILLINGTON, TN

NAS MEMPHIS OATE INSTALLED: 7/12/1994 PROJ. §: CTOOO

CTO-0080

DATE:  3/4/1994 | owc Name: croses-




o - =5
[P e N -—
. <

:e :'l:'Ii-nl>":: ‘M‘.““"“:PT’"‘A‘- N\ S DT
-~ ""%"‘-;\'Uai LSO iriUIN Ul SUS ST o
T =25 VIS —_—

~ g Z al ! <
E s ;WO] g Iév’ \AATL."'\.A__,
W o ‘_4‘ f
o o x

SURFACE - Gross

0| !20] 00-30" CLAYEY SiLT. BROWN MOTTLED Taw.
- SLIGHTLY MOIST, STIFF (N SITU SOIL).

| )
|

o3 ’14‘ 3.0-8.0° CLAYEY SILT. BROWN GRADING TO
| | BROWN MOTILED GREY., SLIGHTLY MOIST. STIFF,
| (GREY MOTTLING S SiLT IN BOTTOM 1.5 FEET)
i (WITH SLIGHT HYDROCARBON ODOR).

‘5.5 = 21
]

: |

8 ' 9 | B.0-13.0° CLAYEY SILT, BROWN MOTTLED BEIGE.
[ GRADING TO SILT, BROWN MOTTLED GREY, STifF,
| MOIST {WITH SLIGHT ~YDROCARBON QODOR).

05l 19
i

'3 ©9 | +30-i8.0" CLAYEY SILT. 3ROWN MOTTLED
| SEIGE AND LIGHT GREY. FiRM, VERY MOIST.
|
|

159.5 13

P DISCONTINUED BORING AT 18.0 FEET.

ENVIRONMENTAL SOJET':(.?(‘)?N&G 128.3; 0

ASSESSMENT REPORT s T
CTO-0080 DATE INSTALLED: 7/12/1994 PROJ. #: CTOOC
DATE:  8/4/1994 | owc Nawme: cTosB-:




3.5

TO BROWN AND GREY TO DARK BROWN, VOIST, 7RM
(WITH SLIGHT HYDROCARBON ODOR).

= -5
z =g
- sz n >~ o o —_— ~— s —
= *%E“\Léi JISCZRIPTON CF SL2cSurmACE
I — v s —_—— —_
T £3512128 MATZ=IALS
W T — Q!
c . N DX
SURFACE - Grass
N i H
01 140 2.0-30° CLAYEY SiLT. "AN. SUGHTLY
! | MOIST, STIFF (N SITU SOIL?).
.
3 '31] 3.0-8.0° CLAYEY SILT. 3ROWN. SLIGHTLY
{ | MOIST, STIFF. _
’ ]
t
o
8 l25, 8.0-10.5 CLAYEY SiLT, BROWN MOTTLED GREY,
! ! , VERY MOQIST, FiRM. .
i | ;
Lo
0.5 15 '55-73.0" CLAYEY SiLI. GREY!S-~ 8R0WN
.. 77 WOTTLED CREY !WITH SOME BLACK iN LCWER
: 5 SORTION), VERY MOIST, TIRM.
P
-3 1 32] "3.0-155 CLAYEY Sil7. TAN MOTTLED CREY.
| OIST, FIRM.
16| 15.5-18.0" SILTY CLAY BROWNISH GREY GRADING

| DISCONTINUED BORING AT 18.0 FEET.

ZNVIRONMENTAL
ASSESSMENT REPORT

SOIL 3C0RING B8-11
UST's 304 & 1239
MILLINGTON, 7N

NAS MEMPHIS DATE INSTALLED: 7/12/1994 PROJ. f: CTOOO.

CTO-0080

DATE:  8/4/1994 | owc nawme: crose-1




DEPTH (HEET)

1Yy

SAMPI L

SaMPi e
__bEPIN
BLOWS/ S Fi

JRGANIC VAPQR
. (ppm)

DESCRIPTISR COF ZUZSSURFA

MATERIALS

~
o

rm

SURFACE -

Cross

]

-

0|

.38

o ]

1 3.04

4.9

25

a0 |

234

150

137

132

242

26"

257

0.0-3.8" CLAYEY SILT, BROWN MOTTLED
BEIGE aND DARK BROWN, SLIGHTLY MOIST.
STIFF 1=5LL7).

3.8-5.8" CLAYEY SILT, GREYISH BROWN WITH
BLACK STAINING, VERY MOIST, SCFT {(wiTH
STRONG HYDROCARBON QOODOR).

8.0-14.5 CLAYEY SILT, GREYISH BROWN WITH
S8LACK STAINING. VERY MOIST, SOFT (WITH
STRONG HYDROCARBON ODOR).

i45-1¢.7 SILT, BROWN, STIFF, DRY.
14.7-12.9" CLAYEY SILT, BROWN WITH BLACK
STAINING, WiTH TRACES OF ROUNDED CRAVEL,
VERY MOQIST (WITH TRACES OF OIL AND STRONG
HYDROCARBON ODOR).

149-16.0° CLAYEY SILT TO SiLTY CLAY,
SLIGHTLY MOIST, VERY STIFF.

18.0-23.0° CLAYEY SILT, DARK GREYISH BROWN,
MOIST, STIFF (WiTH STRONG HYDROCARBON CODOR).

23.0-25.0' CLAYEY SILT, DARK BROWN, SLIGHTLY

| MOIST, FRIABLE (WiTH HYDROCARBON OOOR).

25.0-28.0" CLAYEY SILT. TAN MOTTLED BEIGE.
SLIGHTLY MOIST, STIFF (UPPER PORTION OF SAMPLE
MAY HAVE SLIGHT HYDROCARBON ODOR) (COLLECTED
ANALYTICAL SAMPLE FROM 27-28').

DISCONTINUED BORING AT 2B8.0 FEET.

ENVIRONMENTAL
ASSESSMENT REPORT
NAS MEMPHIS
CTO-0080

SOIL BORING B-12
UST's 304 & 1239
MILLINGTON, TN

DATE INSTALLED: 7/13/1994 PROJ. #: CTOOC

DATE: 8/4/1994

| owc NAME: CTOSB-




Ivig

SAMI! |
bEPI
BLOWS/ 5 1

DEPTH (FEET)

SAMIY) ¢

JRGANIC VAPOR

(pprm1)

Yt e Rkl i . ~
SESCRIPTON O

MATE<ALS

A o

(V4]

URFACZE

SURFACE -

Grass

[&]

.~ ow

23

25.5

: |
)
P70
‘

i

i
151
i

77

49

0.0-3.0' CLAYEY SILT. TAN TC BROWN.
SLIGHTLY MOIST, 7:RM TO STIFF (FiLL?}

2.0-8.0" CLAYEY SILT, 3ROWN MOTTLED
TAN, VERY MOIST, SOFT.

8.0-13.0° CLAYEY SILT, GREYISH BROWN,
VERY MQIST, SOFT.

13.0-14.0° CLAYEY SILT, BROWN, WET. SCFT.

14.0-14.5" CLAYEY SILT, GREYISH BROWN
WITH BLACK STAINING, WET. SOFT (WITH
HYDROCARBON ODOR).

14.5-18.0" CLAYEY SiLT, CREYISH BROWN
GRADING TO BROWN. MOIST, FIRM (WITH SLIGHT
HYDROCARBON ODOR).

18.0-21.0° CLAYEY SILT, LIGHT BROWN GRADING
TO DARK BROWN. MOIST, STIFF.

2°.0-23.0" CLAYEY S'LT, DARK BROWN. VERY
MOIST, “RIABLE {WiTH HYDROCARBON CCOR).

23.0-26.0° CLAYEY SiLT, DARK CREYISH
BROWN. VERY MOIST. FifiM (WITH TRACES OF
OIL AND STRONG HYDROCARBON ODOR).

26.0-28.0° CLAYEY SILT. BROWN MOTTLED
TAN, MOIST, FIRM TO STIFF (WITH SLIGHT
HYDROCARBON QDOR).

DISCONTINUED BORING AT 28.0 FEET.

ZNVIRONMENTAL
ASSESSMENT REPORT
NAS MEMPHIS
CTO-0080

SOIL BORING B-13

UST's 304 & 1239
MILLINGTON, TN

DATE INSTALLED: 7/12/1994 PROJ. #: CTOO0O

DATE:

8/4/1994

| owWG NAME: CTOSB-1




= 3
— -l C -

w o G - 1Q
yu: ’:;::;\ﬂlg"' Q'\Q]PT""—.\]. ~C :JBQ‘I"?'— ~=
~ ..JA"EQ_J \'U gl DE...\.«I st i z S Ui (Rl
I zi=2¢iza T A <

AT ER S MATER!A_S

oo )

ol wni @ X

SURFACE - Grass

|
1701 0.0-3.0° CLAYEY SILT, BROWN MOTTLED
I BEIGE. SUIGHTLY MOIST. STIFF.

3.0-8.0" CLAYEY SILT, SROWN WITH
DARK BROWN STREAKS, MOIST, FIRM.

8.0~-13.0° CLAYEY SILT, GREYISH BROWN,
VERY MQIST, SOFT (WITH HYDROCARBON OCOR).

13.0~18.0" CLAYEY SILT, BROWN, VERY MOIST,
FIRM TC SOFT (WITH SLIGHT HYDROCARBON CZOR).

] DISCONTINUED BORING AT 18.0 FEET.

_ SOIL 20RING B-14
ENVIRONMENTAL UST's 304 & 1239

ASSESSMENT REPORT
NAS MEMPHIS DATE INSTALLEDV;thr;fIQ%r:‘ T::?OJ #: CTO00:
CT00080 . ———

DATE:  8/4/1994 f owc Name: CTOSB-1




E' = = ‘é

- Eiwz] a S T N N TLRQ'RTAST
I . =, v 12 o i

T 238228 MATERIALS

W< |..|‘-'J !

[=IREY, I o i

SURFACE - Crass

0.0-1.0° CLAYEY SILT. TAN MOTTLED
1 330l BROWN. SLIGHTLY MOIST, STIFF.

1.0-3.0' CLAYEY SILT, GREYISH BROWN, VERY
MOIST, SOFT (WITH HYDROCARBON ODOR).

. 3 213| HIT TANK AT APPROXIMATE DEPTH OF 6 FEET,
OFFSET BORING 3 FEET EAST. SAMPLES BELOW
' 3 FEET IN DEPTH ARE FROM OFFSET BORING.

3.0-8.0" CLAYEY SILT, GREYISH BROWN, VERY
MOIST, SOFT (WITH STRONG HYDROCARBON ODOR).

'8 202] 8.0-13.0° CLAYEY SILT, GREYISH BROWN. VERY
MOIST, SOFT (WITH STRONG HYDROCARBON ODOR).

S13 136| °3.0-18.0° CLAYEY SILT, GREYISH BROWN,
VERY MOIST, SOFT TO FIRM (WITH TRACES OF
CARBONIZED WOOD AND SLIGHT HYDROCARBON ODOR).

8 8 18.0-20.5' CLAYEY SILT. LIGHT CREYISH BROWN
GRADING TO GREY. MOIST. FiRM.

20.5 3 20.5-23.0" SILTY CLAY, DARK GREYISH BROWN
GRADING TO DARK BROWN, MOIST, STIFF.

;23 2 | 23.0-27.0° CLAYEY SILT, BROWN. VERY MOIST,
FIRM TO STIFF. _

27.0-28.0° CLAYEY SILT. GREYISH BROWN,
VERY MOIST, FIRM.

DISCONTINUED BORING AT 28.0 FEET.

ENVIRONMENTAL SO';F’?@'N&? 1283;15

ASSESSMENT REPORT UST's on T

NAS MEMPHIS MILLINGTON,

CTO-0080 DATE INSTALLED: 7/13/1994 PROJ. #: CTOOO
DATE:  8/4/1994 | owc name: cToSB-1
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£Ene ®
_ﬁm Monitoring Well 07-MW-1S
Environmental & Safety Designs, Inc.
Progct NAS Merpres Locatarx MEngtan, TN SWMM7 - Buldng N-R6
Proect No: AOOSY Surface Blevatory  feet my/
Started at 06 on 2-07-96 TOC Elevatore feet msf
Campieted st on 2~07-95 Oepth to Groundwater: feet Mezured
Oring Metho Rotasore Grounowater Elevato  feet ms/
Oring Company. Aarth Star Oriing Total Deptx 200 feet
Geologst: Ben Brantiey wed Screery D (o 20 feet
2 8 |
2k g é 2 g 1 ?, GEOLOGIC DESCRIPTION E | WELL OIAGRAM
HHEHUBHE 15
. | N N A
) Clayey sit, grayish bue green, moist. § § 3
N N a3
N R ¥
ﬁ - - !
5 1 | 80|86 s
i
Clayey sit. moderate brown, aedus stiff.
o +
1 ) w | Cavey sit, moderate drown 10 dark yedowish § g
: brown, mottieq pale yelowish brown. g 3
g 2
5 2 {0086 4 g
Clayey sit. Gght Drown 1o reddish brown, sliff, s
4 ay. 5
{ =3
204 Clayey sit, moderate brown, stiff. "L
-3 3 |0o|es
4 Log information taken from the boring for the
Cockfield well at SWMU#T site L
4
30
]
35
L]

Page 1 of |
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Environmental & Safety Designs, Inc.

®

Monitoring Well O7-MW-1UF

Proect NAS Mermores

Locatat Mington TN SWML7 - Buldng N-28

Promect No; NOOS4

Surtace Bevatory  feet my

Started at OS5 an 2-07-96

TOC Blevator _feet my

Campleted at on 2-07-95 Depth to Grandwater:  feet Medwse
Oriing Method Rotasane Gronowater Elevatort  feet ms/
Oing Company: Aorth Star Oriing Total Deptt 4Q0 feet
Geologst: 8en Bantiey wWed Screert 29 to 39 feet
g 13 |¢ !
=k gg £ i GEOLOGIC DESCRIPTION €| wew oucam
Bz |5 §§ g K- 8 g \F
Clayey sit, grayish bive green, most.
S t | 80 | 86
Clayey sit, moderate drown, aedium stiff. g
] ' -]
10 b
i -
‘W ¢
ML Clayey sit, moderate brown to dark yellowish ® !
brown, motlled pale yellowish brown g :
o
s 2 | 00| B6 3
Clayey sit, ight drown to reddish brown, stitf, e
ary. é
g
204 ) 3
Clayey sit, moderate brown, stitf. :
* -
§
| ‘*E
25 3 |00
Clayey sand, fine to aedum, dark yeflowish _*_
] brown to ght brown,
+ ;
30 E
g tE] 3
o ¥ Q
z 1 =
k L 4 o5 § E
4 8 ;j
4 o ;
| 4 .
40

Page 1 o :
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Environmental & Safety Designs, Inc.

Monitoring Well 07 -MW-iLF

Proect NAS Mempixs

Locatarx Mington TN SWMN7 - Bukdng N-06

Proect No. ADOS4

Surface Elevatonre  feet Y

Started 8t 05 on 2-07-95

TOC Blevatoy  feet as/

Campieted at on 2-07-95

Oepth to ranowater. feet Meaased

Orfing Methot  Rotasare

Grangwater Elevator  feet ay

Orling Company: North Star Oring

Tota Oep¥ 70 feet

Gediogst 8en Srantiey

wed Screent 59 to 69 feet

SEHUBE

GEOLOGIC OESCRIPTION WELL DIAGRAM

ELEV. (ft-msl

1 HHE
N &
N N
N KN
< § §
N N
N N
N N
1 NN
£ NN
45 N N
‘ 3 NN 3
| sc I NN @
= NA
o NN
N
* i NR 3
50 2 NN L
« £ NN e
‘ ¢ NN 33
.9 Gravely sand, coarse, Qrayish orange to é . v
R4 yelowish orange. o '
s 006 lV 4 &
. g : +
0 d
L I
D d
T4 6P
4
V< £ i
?< o g
L 3
Vg g
R/
P 4

80—

Log information taken from the boring for the
Cockfield well al SWMU#T site t

Page 2 of ¢



Monitoring Well 07 -MW-1UC

Locatay Mingtan, TN Buldng N6

Surtace Bevavort  feet my

TOC Bevatox  feet ms/

Mexusred

Oepth to Groundwater:  feet

Tangwater Eevatort  feel my

Total ODeptx M00 feet

\nos8 1

wel Screerx 97 to 107 feet

®

Environmental & Safety Designs, Inc.

Progct NAS Mompres
Promect No. NOOD4

Started at 06 an 2-07-95
Completead at an 2-07-9

Orfing Methog Rotssanc

Oriing Company: Aorth Star Oriling

Geologst: 8en & antiey

——u Ouised 13316 .9 PUR JAd OF 425 'Ol 2 ]
ss-4) ‘A0
5 T
"
£ s ¢ 3
m I a > W - M
= X >
B § m.. 5t 5 £ 8
A SN I B
< c ! ¢ ' 1
W > : s3 e S m
Q -4 S 3 [ c 5 s
=3 W o o » 3 s o
8 g 3 ] g % 2§
ww S . & M m s m.
H 2 ®3 3 2 m o
> » > o > » » %
£ g gy &£, 2 g5
3 3 33 36 3 35
SSVD W0S ¥ 3
o R I R S
“ (/H./Ju.t'm?JH.(J‘..I.m.lm.l.m.mm.l.m.;m.l.m.l.m.l.m ./u ./.“../u l” “I”.Im
- — ©
myal § s B8 3 3 I ¥ o 3 8 2 8 8 8 8 8 8 8 8
AGACON X 8 S 4
0N IOWS - & ™m v w © o o @ = y 2 I v * x @ 2 2
JWYS '
WALATINY
s
AOWVHLN
1334 <
HLE0
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Monitoring Well 07-MW-1UC
Locatory Mingtan TN Bukdng N-26
Surtace Elevatort  feet /Y
MeasseQ

TOC Blevatort _feet as/
Depth to Goundwater:  feet
Granowater Elevatary  feet ay
Tota Oeptix 220 feet

o0 1

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Ouised [98)8 @ PUR DAJ OF 43S ‘0l 2 “

wel Screenc 97 lo 07 feet

Environmental & Safety Designs, Inc.

Proect NAS Mamors

Progct No. NOOBY
Started at OS5 on 2-07-95

Campieted &t on 2-07-95

Oring Method Rotasonc

GEOLOGIC DESCRIPTION
Sand, fine, yeflowish gray to Ight gray, lignite at

Sity clayey sand, fine, aedium gray (o olive
785.

oray. contains marcasite nodules.

Sand clayey, fine, pale yelowish orange to

moderate orange,

Gravelly sand, coarse, grayish orange to

yefowish orange.

SSYD WS

ORI IE A NA MR N L S

YRR SO UEEY ¥
NN I w e 194

-JJI/L/.I/.IJ-I/.IJ.A./-.IJI. NENINININ NS, .

llllllllllllll

Orling Company: Aorth Star Oriling

Page 2 o
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Environmental & Safety Designs, Inc.

®

Monitoring Well 07-MW-1UC

Promct NAS Mamprys

Locauax Mingron TN Bulang N~26

Proect Noo NOOSY

Surtace Elevatory  feet oy

Started at 06 on 2-07-95

TOC Blevavot  feet ms/

Campieted at on 2-07-95

Oepth to Grourdwater. feet Meaured

Oriing Methoa Rotasac

Granowater Elevatory  feet ny

Oriing Company: North Star Oniing

Tota Depyx MQ0 feet

Gedlogst Sen Brantiey

wWed Screerx 97 to 07 feet

E 5; é§ § g } 3 GEOLOGIC DESCRIPTION £ | welL DIAGRMM
3 HHHBHE 18
SHY, TS, BETUE T8y 10 oUvE giay, S S
1 41 86 Ricaceous. N N
N N -
N N
42 86 £ NK
w ¢ NN -
85 4Q 86 Sand, fine, ight olive gray to gray with dusky 3 § N 3
{ brown clay ienses, - s s L
J 44 86 © NN
i NN
N N 2
) 4s 86 2 NN 2
g NN 2
; 48 86 ) TERE
& R
4| mw|ee TR+
49 86 4—
S0 86 Same a3 above but increasing amounts of clay §
from 9¢' to 105" 5 y g
8 _
st 86 3 3 -
2 1 &
3 86 3 1 =
z ]
54 86 © 1
Clay, wary, dusky Drown, hard, has olive gray _L
ss 86 o sandlenses. | JHY
58 es
ST { 100
| End of boring at 10",
15—
1
Qo—l

Page 3 of
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_ﬁﬁt Monitoring Well 07-MW-2S
Environmental € Safety Designs, Inc.
PrOBCt NAS Mempys Locatart Mington TN SWMWT7 - Bukang N-20
Proect No. ADOSY Surtace Eevatore  feet ny
Compeeted at_n 2-07-9%5 Depth to Grounawater: feet Meassec
| __Oring Methot Rotasare Grounowater Elevatort _feet ay
Oriing Company. Aorth Star Oriling Total Deotix 200 feet
Geologst: 8an Srantiey Wel Screent  lo feet
g ¥
zf g é 2 g | 5 3 GEOLOGIC DESCRIPTION € | el OlAGRAM
QZ ‘Jg ;g ; " E g g
) Clayey sit, grayish green with dark yelow -f,- ‘N F
brown 2 %
‘ ¢ NNK
‘ £ q ¥
1 o HE
1 90|88 g AF
& 1t
T 18
¢ (H
g Y
Clayey sit, dark yelowish brown to ight ofive Q g
oray. & IEE
* iR
3 =t
2 |00}]86 o
Clayey sit, dark yelowish orange to ighl brown, - ET:
meda stiff, dry. _L . 3
20 3 [w0]|e6 Clayey sit. moderate drown with orgamcs. End g
1 of boring at 20°.
8-
30
]
35
‘o-‘ b

Page 1of |



V7% ®
_ﬁFE Monitoring Well 07-MW-2UC
Environmental & Safety Designs, Inc.
Propct: NAS Memprss Locatant Milngton, TN SWMW7 - Badng N-06
Promct No: AOOG4 Surtace Pevatart  feet my
Started at 250 an 2-07-95 TOC Blevatort _ feet mv
Competed at_an 2-07-96 Depth to Grounowater. feet Messured
Oriing Methot Rotasonc Granowater Elevatory  feet my
Orng Company. Aorth Star Oriing Totat Deptix 250 feet
Gedlogst Ben Bantiey wed Screert 06 (0 115 feet
g 139 8 !
zh g S 3 g 3 GEOLOGIC DESCRIPTION € | el oucwm
gz :1; 33 s » E § g
Clayey sit. grayish green with dark yeliow ¥ ¥
brown.
! 86
2 86
S o0
3 86
4 410
10+ $ 20.0
) Clayey sil. dark yelowish brown to ight olive
(] 86 oray.
ML
5 7T |00]| 86 g
8 86 Clayey sit, dark yefilowish orange to ight brown, h{
aediva stiff, dry. 'g
0 86 =
. o
20 0 [ 100 86 Clayey sit, moderste brown with organics. S -é
| e :
1 £
R 3.4 a
25 100 / aQ
] * Sandy clay, aoderate readish to Bght brown, &
aediva stift, fine,
1 3 BG {*
4 gs |
30+ ®
5 86 | oM
Sty clayey sand, mediue, brown to yeflowish
1 L] 86 |} orange, a few small gravets.
L J
k13 17 |80 ] 86
1 8 B6 |s
. < Sand, sedum, yelowish gray to grayish orange,
40 o 8 p < 6P sicaceous. R 4

Page 1 of .
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Environmental & Safety Designs, Inc.

Monitoring Well 07-MW-2UC

Promct. NAS Mempores

Locatat Mingtan TN SWNUT - Buldng N-Q8

Proect No: ADOS4

Sutace Bevatore  feet my

Slarted 8t B0 an 2-07-95

TOC Bevatary  feet ms!

Corpieted 3t an 2-07-95

Depth to Grounawater: feet Measued
Orfing Method Rotasanc Groundwater Elevaton  feet ms/
Oriing Comoany. Aorth Star Oriling Total Deptht 250 feet
Gedlogst 8en Brantiey Wet Screent 108 to 18 feet
g 13 |¢ .
B g; ;g § GEOLOGIC DESCRIPTION €| waLoneu
@ &
SE 3 ; »
N N
20 R
N N
‘ N N
N N
2 N N
N N
1 N N
N N
N N
45 2 § \
N N
N N
N N
s N R
N N
N A
24 Sand, coarse, gravelly, grayish orange to dark § §
S0+ yellowish orange, gravels up o 2° in Giameter. s N
' N N
N N
N N
N N
1 N N
N N
N N
N N
£ NN
S5 21 | &7 s NN
NN
T NN
' N K
2= NNK
N N
* = NN
NN -
§ NN @
60~ [} N N 5
> NN
‘ £ NA
e N N
* NN
é NN
1 ) N N
g NN
65+ % 2 NK
& NN
' N N
N N
] s N
R
N N
N R
‘ “ N N
ro4 R
= N
N N
N N
N R
| 36 N N
N R
N N
75 N R
v 37 | 90 Sand, fine. Bght gray to paie yefowish orange, s s
with Bght gray clay lenses. N
| N
N N
N N
N N
N N
| NN |
w e ~ hl
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Vanrs Monitoring Well 07 -MW-2UC
Environmental & Safety Designs, Inc.
Promct NAS Mempfes Locatat MIngton, TN SWNWY - Sukdng N-08
Proect No. MOOGY Surtace Blevatort  feet ay
Started at £50 on 2-07-95 TOC Elevatary  feet ms/
Carpieted at an 2-07-85 Oepth to rounowater. feet Mezasec
Orfing Metho Rotasonc Grandwater Elevatory  feet ny
Oring Comoany: Aorth St Oriling Tota Oeotix 250 feet
Geologst 8en Srantisy Wel Screest 106 to /1B feet
g (3 |g g !
@ g = g g GEOLOGIC DESCRIPTION £ WELL OIAGRAM
Sz -_-;; 33 ; e g s
- N N
o I
; N
Sty sanq, fine, Ight olive gray to grayish brown, N K
conatains dusky brown clay lenses. Q N
R
85- N R
) N N
N N
N R
1 N N
§' N N
J N N
s NN
| : NN ;
o0- PR ¢
‘ = NN
{ N N
T NN
N N
S NN
£ NN
47 (0 | &6 Lignite laminations from 94'-05. ¢ NNK
£ NN
é NN 3
: g NN s
1 Marcasite present at 98'. : N N e
N N ]
* Su N 5
100 N b %:jf
* ;
« -
105
! +
‘ §
o B
4 g §
| ]
3
(-]
ns o | 95|86 _L
% Nl Clay, cusky dbrown, hard, wary, with thin sand
L laminations. 3
| Ji o :
[
I
20 ! 53
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Environmental & Satety Designs, Inc.

Monitoring Well 07-MW-2UC

Progct NAS Memores

Locauat MEngton TN SWMW7 - Buldng N-@0

i

Promct No. AOOGY

Sustace Devetox  feet &Y

Started at 250 an 2-07-95

TOC Bevatore _reet my
Camoeted at on 2-07-96 Depth to Groundwater:  feet Mesuret
Oriing Metho Rotasanc Gronowater Eevatort  /eet ny
Oring Company. Aorth Star Oling Total Dep¥t ©50 feet
Gevlogst “Sen Bantiey wel Scresrt 06 (o 45 feet
3|¢ g !
=k 3; [ g GEOLOGIC DESCRIPTION Z | vELLOLGRM
g‘ 3 zg g »” E g g T
{ ' ftlf" e
2
of 8
iy OL
i E
Uil
125 0 | o0 | as fhl +
End of doring at 25",
130~
4
135
’ 4
140-1
]
145
4
150 -4
1
155
160
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Environmental € Safety Designs, Inc.

Monitoring Well 07-MW-3S

Progct: NAS Mampres

Locatary Mingron TN SWMLW/ ~ Bukdng N-06

Proect No: ANOOSY

Surtace Bevatore  feet my

Started at 83X an 2-07-95

TOC Blevatarx  feet my

Campeeted at 500 an 2-u4-65 Depth to Grounaowater: feet Meassed
Oriing Methoa Rotasac ranowater Elevatory  feet my
Orling Company: Aorth Star Oriling Tots Deptx 200 feet
Gedlogst: Sen Santiey Wed Screert 0 to 20 feet
g2 13|¢ 8 !
B gs ;g | g GEOLOGIC DESCRIPTION € | WeLL OIAGRAM
¥
SZ 3 i g ! £ 5 g
\ A
Clayey sit, moderate brown to moderate N R -
yellowish drown, moist. N R g
NN 2
4 THR]
] d B &
s 1 |40} 86 Al i
.'; i 2
a2 B [
1 . .
0 2 {ro|ee " + 'H
£ [HE g
F oy g
s 3 |00} es Clayey sit, olive black, moist, soft. = g Q
: LHY
] 1=
| s IH:
20 4 | 9% |86 _L .
) Log mformation taken from the boring for the
Cockfield wet at SWMUS7 Site 3.
&-
20
35+
)
40

Page1c =
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Environmental & Safety Designs, Inc.

®

Monitoring Well 07 -MW-3UF

Promct. NAS Manprs

Locatay Mington TN S/ - Buldng N-28

Promct No. AOO94

Sutace Bevatort  feet my

Starteqg at £30 an 2-07-95

TOC Elevatoy _feet My

Compeeted at 500 on 2-4~95 Deoth to Grondwater: feet Meaused
Oriing Metho  Rotasac Granawster Elevavorr  feet my/
Oring Companty. North St Orling Tota Deptit 450 feet
Gedlogst Sen Santiey wed Screert (o feet
g (3|9 1
zf g S 1 GEOLOGIC DESCRIPTION € | waL ouGR
Bz :,; ig ; £l e % 5
Clayey sit, noderate brown to moderate
yelowish drown, moist.
S { | 40 | 86
10 2 |[20|86
" \l"
s 3 | 00|86 ML | Clayey sit, oiive biack, moist. soft. &
¢
20 4 | 0086 Clayey sit, dark yelowish brown, medua stiff.
25 5 |9 |86 Clayey sit, moderate brown with yeflow gray sit.
organics. <z
H
s
2
L.
+1
30 e :
) Clayey sit with sand, soderate drown -
Sity clayey sand, yefowish orange to yellowish
brown. T8
38 7 Sity sand, yetlowish orange 1o reddish brown, 1 2
fine to medium grained * ; t ;
1t
40 . L

S
L
o
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Environmental & Safety Designs, Inc.

Monitoring Well 07-MW-3LF

Promct NAS Mamores Locatant Mington TN SWMUY? - Buldng N-Q8
Proect No. ANOOS4 Surtace Elevatont  feet Ay
Starteq at B0 on 2-07-95 TOC Elevauory  feet ay
Carpieted at 500 an 2-M-95 Oeoth to Grounawater: rfeet Meawsed
Orfing Methot  Rotasonc Granduster Elevatort  feet ay/
Oriing Company: Aorth Star Oriling Tota Deottix 820 feet
Gediogst Sen B antey wel Screery 635 to 795 feet
g 11 |¢ g !
EE 3 S 3 5 GEOLOGIC DESCRIPTION = WELL DIAGRAM
B EHHRHE g |-
] Cayey sil, aoderate brown {0 moderate
] yellowish Drown, soist.
1
s { 40 | BG
J
10 2 |20} B6
5 3 |©0|B6 ML | Clayey sit, olive Diack, moist, soft. 3
‘ 1
] -
1 (-]
v
1 £
[*
"
-1
] S | 0 | 86 Clayey sit, moderate brown with yelow gray sit, &
Or ganics.
1
1
1
30 8 |00} BG
Clayey sit with sand, moderate brown.
Sity clayey 3and, yefowish orange to yellowish
] brown,
3S 7T |00} 86 SC| sity sanqa, yelowish orange to reddish brown,
1 fing t0 medium graned.’
40 8 o] es L 4L
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Monitoring Well O7-MW-3LF

Locatort MiEngton, TN SWMUW7 - Buldng N-08

Surface Bevatox  feet Y
TQC Blevatoy  feet ny

Meassed

Oepth to rondwater. feet

rangwatey Elevatort  foet Ay

Total Deptx 8Q0 feet

193¢ D-ZO-CUQIH

o

Outed (9318 g PU® JAd OF WS ‘0l 2

72 2 2777 s Al Ll e il idid
R Rl 7777 7zl ddduisiiddididlidiid

puse 02/01 —————]

 —t

mmmm— LTV

ole

>

usd198 JAd 1018 100 .lv_

Wel Screert 615 to /9.5 feet

®

Enr

Environmental & Safety Designs, Inc.

Proecy NAS Momores
Promct No. ANOOG4

Startea at B0 on 2-07-85

Carmpleted 8t 500 on 2-4-95
Orfing Metho Rotasanc

Oring Campany: North Star Oriling

Geologst: Ben rantiey

3 i :
BIRE :
Q .m.m mm. i
5 |15% i m
& § 5 % ¥
H & &3 ¢
AL i
P35t 3
Ssvo ws| Y % | 9
ol Ve 0 000 0 00 D D00 D 0 00
o o 3 2 8 8
A0 X 8 ° 8 3
ON TS o e = o
Fws
WRLIATWNY
IS
AOWHLIN i
134N )
HI0
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Monitoring Well 07-MW-3UC

Locavo MEngton TN ShMU7 - Bukdng N-00

Surtace Blevatony  feet ms/

TOC Elevatax  feet my/

MessuseQ

Oepth to Graundwater:  feet

Gronowater Elevatore  feet me/
Tota Depth RS0 feet

wel Screerx 97 to 07 feet

_n 100 l

W LSS II SIS S S LS LS LSS SIS LSS S TS L7V LS SIS SIS IS LSS LSS SIS LISV TS LY.
o

.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

®

Environmental & Safety Designs, Inc.

Proect: NAS Mompres
Progect No: AOOS4

Started at 630 on 2-07-95

Compieted at 500 an 2-4-95

Orfing Methot Rotssaxe

Oring Company: Arth Star Oriing

Gedlogst: Sen Srantisy

e Oursen 12216 @ DU® JAd OF WIS Ol .2 |
#e-U) ‘ATB
-
: : i g
. . > 3
m e m H m M.
- W g ‘ .M s W m
m e 3 § 3 » °
‘I i3 ! Bl
Q 3 “ m 3 m m W
m.s 3 = -} > c
3 - 2 " § Py 1
% -3 3 3 m s 3§,
YM .” » “& - > m.
3 3 g 31 g 3¢ 1c
» » » >
3t 3 E 3% § 33 3¢
SSYD WS 4 b
001 VD
myad 8 8 8 8 8 88 88 8 8 8 8 8 8 8 8 8 8 & 8 8
AN X e e 1 S 8 m S g
ON TS - & » o« w © ~ o 9 = 9 2 X v f = ® ¢ 8 &
E1T
WALAINY _
TS
00HLD
13210 w @ ) 9 e 9 I
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Monitoring Well 07-MW-3UC
Environmental § Satety Designs, Inc.

Proect NAS Mempres Locatary Mington TN SWMAM7 ~ Budng N-06
Progct No: AOOSY Surtace Blevavory  feet my
Started at 830 on 2-07-85 TOC Elevatat_ feet Ay
Completed at 500 an 2-H4-95 Depth to Grounawater:  /eet Meausec
Orfing Methot Rotasoree Graundwater Elevatore feet ms/
Oriing Company: North Star Crilng Totat Oeptix 50 feet
Gedlogst Sen Santery wel Screert 97 to 07 feet
g 3|9 g !
E E .;g 3 5 GEOLOGIC DESCRIPTION = WELL DIAGRAM
SZ 3; g ; ” E g s
42 86 Clay, dusky brown {0 olive gray, wth Ight gray § §
sani N N
N N
o |es 2 NN
= NN
| 2 NN
8s 44 |05 | 86 T NN 3
+ NN a
: N N
4 86 ° NN
T NN
N N 2
48 B6 e N s 8
%0 s NN 3
. (=} NEN
] al Jes onit : * YN +E
Lignitic from Or-3'. _ P R B r
48 86 e RE
& R B
o5 49 | 105 | 86 : A 4
! o o 11
) cL g =3
¢ o
1 st 86 § R
100~ 5 1 3
; 52 86 o 1 =
4 H 1 g
53 86 3 Hl @
s IH
05 54 |00} 86 Clay. dusky brown, wazy, Contains iess $and. ° I
ss 86 -L kf. .....
1 58 86
110
s7 86
58 86
ns s9 | n0 |86
End of boring at 115",
1
4
207
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Environmental & Safety Designs, Inc.

Monitoring Well 07-MW-4S

Proect NAS Marofes

Locauay Mingtan TN SN - Buldng N-26

Proect No: ADOBY

Surtace Bevatorr  feet my

Started at 0S00 on ~09-$5

TOC Bevatort  feet my

Completed at 090 an 2-65~95 Depth to Grounawater. feet MeawseQ
Oriing Metho Rotasaw: Granowater Eevabon  feet my
Oring Comparty: Aorth Ster Onling Tota Depirx 220 feet
Gedlogst Jaok Camchae wet Screert 0 (0 20 feet
g 13 |¢ g !
zf g s [ g GEOLOGIC DESCRIPTION € | wealL DIAGRAM
HEHHBHE g
) Clayey siit, moderate Drown, stiff. :F
2l a
1 i ¥ 3
1 1625] BG : %
54 ‘1 R
| 10 5
4 .
1 154
§ |5
§ e 3.
1 [3) : = | (-]
15 3 . . o _: 1 <
00 | B6 Clayey sit. dark yefow brown, medum stiff, - fH] =
acst. § _ !
5 g
| . Clayey sit, moderate yedow with reddish brown, ° £t
1 hard. -L p
20 4 | 80 | 86 =1
; Log information taken from the boring for the
) Cockfield wel at SWMU#7 Site 4.
1
25
30+
1
35+
4
40—

Page |
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Monitoring Well 07 -MW-4UF

Locauart Mington TN SWMM7 -~ Bukdang N-06

feet ny

Sutace Elevatox
TOC Bevauore  feet my/
Depth (0 rounowater:

feet

Grandwater Elevaton  feet my

Total Deptix 450 feet
wed Screert 35 to 45 feet

®

Environmental & Safety Designs, Inc.

Proect; NAS Mampres
Progct No. ADOSY

Started at 0800 an HO9-95

Campleted at 090 an 2-5-95

Oriing Method  Rotasonc

Oring Campany: North Star Oriing

Gedlogst: Jack Camchae

Buise 13918 .G PU® JA OF 43S O 2 oo i
*e-4) ‘ATB
. : ¥g
5 HEE i i i
5 | - LI
P i i |48 g
g1 b A 3
8 |3 % e ¥. Mm ¥
s ¥ £ m a3 |Ze mm
& 2 318 Yo let e
: 2, HEE i
13 g2 ® . >
8 LEI } 5% |38 51
901 0N
™ 2 3 2 2 2 2
N Tuws - o~ - . -
TS °
WALATYNY ‘
Tuws
= —
~ T - v ————y——y —pery . —_— N
"o 2 v & € 3 2 Q
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77,4 Monitoring Well 07-MW-4UF
Environmental & Safety Designs, Inc.
Proect NAS Mampres Locatary Miingtan TN SWNUT - Budng N-08
Prosect No. ADOB4 Surtace Eevatary  feet &y
Stantea &t 0900 an -09-85 TOC Blevatart _ feet ay
Campleted st 090 an 2-6-95 Depth to ronowater. feet Meswsed
Orfing Methoc Rotasarxe Grands=ater Elevatort feet myf
Oriing Company. North Star Orling Tota Deptix 450 feet
Geoogst Jack Camchas ] Wed Screert 35 (o 45 feet
g ¥
zh g é z g 3 g 3 GEOLOGIC DESCRIPTION € | weLL OIAGRAM
Qz :Js ig ; =| B g s
- T
* l Efl 3
sc| S very fine to fine, sity. some ciay. cark Hl 3
yelowish orange to grayish orange, wet J' F:'t g
as 7 |w0s|es 24
{ Log nforaation taken from the boring for the
Cockfield wel at SWMUST Site 4.
S0
1
55+
4
1
80—
05
1
70
4
75+
1
]
80
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Environmental § Safety Designs, Inc.

®

Monitoring Well O7-MW-4LF

Promct. NAS Memores

Locauars Mingtan, TN SWMUW7 - Bukdng N-06

Promct No. ANOOSY

Sutace Bevatort  feet ay

Starteg at 0900 on ~09-95

TOC Blevavarr  feet my

Carpieted at 090 on 2-65-95

Qepth to (raunaowater: /eet Measre

Oriing Method Rotasoree

Fanowater Elevabort  feet my

Oring Company: Aorth Star Driing

Tota Depyx /Q0 feet

Gevlogst: Jxx Camchael

wel Screert 60 to 70 feet

g 13 |¢ g 1
z g £ [ § GEOLOGIC DESCRIPTION £ | e OneRM
HEBEHHBHE :
) Clayey sit, modgerate dbrown, stift. ¥
)
1 |625] BG
S
1
0 2 {50186
4
ML
5 3 |o0|es Clayey sit. dark yelow brown, sedius stiff, §
1 moist.. .:
[ ]
-
) Clayey sit, moderate yelow with readish brown, ®
1 hara, g -
20 4 | 80| B6 o g
> Y
a
1 -
- £
- [ ¥}
1 "]
a
3 518 |86 Clay, sity, trace sand, very fine, soderate ;
1 reddsh brown, stitf.
4 Sand, clayey, sity, finely aicaceous, soderate
reddsh orange to moderate reddish brown.
304
SC
38 6 [no|86 Sand, very fine 10 fine, sity, clayey. laminated,
1 small clay casts, pale orange to moderate red.
1
4
40 AL 4

Page | (
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Environmental & Safety Designs, Inc.

Monitoring Well O7-MW-4LF

Progct NAS Memores

Locatort Mingtan, TN SNV - Buidng N-06

Promct No. ANOOS4

Sutace Bevatore  feet Ay

Started at 0500 an 09~

TOC Elevauort feet ms/

Compieted at 090 an 2-65-95

GRAPHIC LO6

THHE

i 5

SO QLASS

Depth to Groaundwater. feet Meaused
Orfing Methot Rotasanc Grosnowater Elevatone  feet my/
Oriing Comoany: Aorth Star Drirg Tota Deptix /0.0 feet
Gedogst ek Camohas wel Screert 60 to 70 feet
GEOLOGIC DESCRIPTION WELL DIAGRAM

ELEV. (R-ns)

45 7 |ws|e6

sC

Sand, very fine 0 fine, sity, some clay, dark
yelowish orange to grayish orange, wet

504 Qq

Sanq, gravety, clay bals, grayish orange to
moderate yeliowish brown,

Sand with gravel, fine to coarse, grayish orange
to moderate yefowish brown, wet.

Gravet, sandy, moderate yelowish Drown to dark
yedowish orange.

Log information taken from the boring for the
Cockfield weldl at SWMUST Site 4.

7R Ol rairrirririldddidiatdds
grout

2 1D, Sch. 40 PVC and 8™ steel casing

entonite seal

L rt

R 7 2 77l A i dd

AAEERENNNENYRNNARNNNNLNRRD

I'— 0.01 siot, PVC screen

Page 2 .
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Monitoring Well 07 -MW-4MC

Locatoy Milngron, TN SWMT - Bukang N-00

Surface Bevatory  feet my

T0C Bevatay  feet &y
Oepth to Gronawater. feet

Gronowater Elevatore  feet my
Tota Deptit 4S50 feet

wed Screert 29 to 038 feet

Environmental € Safety Designs, Inc.

Promct NAS Mamprss
Promct No: AODg4

Started at 0900 an H09-685

Campieted at 080 an 2-6-96

Oriing Method Rotasanc

Oring Comoany. Morth Star Oring

Geologst Jacx Camohae

Ousea 9918 G.PUW JAd OF WIS ‘Ol 2 |
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Environmental § Safety Designs, Inc.

®

Monitoring Well 07-MW-4MC

Proect. NAS Mamores

Locauort Mingran TN SWMUW/ - Buldrg N-08

Proect No. ANOOS4

Suriace Bevavort  feet s/

Started at 0900 an 09— ator
Conveteoalw: 2—: T B v Meass
N Depth to Grounawater. _feet ~
gl-ggm Rotasone Granowater Elevabort  feet ny
ng Comoany: Aorth Star Orling Total Deptt 450 feet
Gedlogst Jacx Carmchas wel Screerc 29 to 138 feet
Suls i g GEOLOGIC OESCRIPTION €| wew OucRAM
HEHE '
& |3 a E g 5
N R
2 86 § §
) sC Sand. very fine to fine, sily, soee clay, dark % S
1 2 86 yelowish orange to grayish orange, wel § §
N N
N N
45 21 | 05| 86 ar- S %
Sand, gravely, clay bals, grapsh orange to S N
24 86 174 moderate yellowish brown, N N
] D d N
A N
50 %k j N N
0 N
. N N
d N2 N N
: N N
0. q N N
a1 8s b’ N N
2 N N
55 28 {100 ] 66 0 4 g R
Ped Sand with gravel, fine to coarse. grayish orange H S S
0 4 1o moderate yeflowish brown, wet. 3 § §
4 86 S N BN
‘ e L
=3 = NN
60 i NN 3
pa e NN &
¥ o |o S s NN °®
‘ - d N N
- ¢ NN
| ® 86 | Y4 £ N N
es 33{wojesf. s N N
4 Gravel, sandy, moderate yeowish brown to dark + NN
y 0¢ yefowish orange. & N R
' R
4 - < N BN
0 N N
35 85 iV 9 SR
70+ S S
18 8s Sanq, very fine to fine, sity, ciayey, danated, § §
§ght Drownish gray to grayish brown, stiff, N N
‘ - 86 |aicaceous, moist. S %
N N
N N
s 38 {00 86 % \
SC | Sand, very fine to fine with clay streaks, pale % N
orange to yellowish gray stamed dark yetlowish % 3
86 orange. N N
N N
N N
N N
1 40 86 § N
N N
80 4 NN L
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Enviro
nme
ntal & Safety Desig
ns, Inc

Monitori
oring Well O7-MW
-4MC

Promct NAS Matpns

Locauart
AN
an
™N SwNN] - Badng
NP6

Progect No. NOOB4

Surt
ace
Bevavory /eet ny

Start
ed &t G900 on
09—
5

T0C
Bevstory  feet ny

Campiet
ed
at 090 on 2-16-95

Orfing
Methot Aotasonc
= Ro. arowater Eevaton
Comoaryy.
T North
: Star Oniing Deotx
(8]
- w
EE th to
Q‘ ; é 9 8 = Gronowater:  feet
e .
: gg s 3 : g ::d E:; feet
Meanr
1 I § g 55 = -
)
1 “ - feet
4 : OGIC DESCRIP WELL OIAGRAM
8:* ‘2 TION ‘
‘ 86 g
43 ange, |
. S
) and, v s
ety fi
‘ Seron y fine
. wish o
4 o Y fe ¢ tine, with
oo Bs v ey bae clay str Q
~ 45 Sana, very fi very we > = | §
) 8 brown Y.o":t . L - |
s e of Lasina -
ne, ¢ u | |
40 Sand, ver ate oco'-:m' . | |
86 to s:rmruhy fine to fi m“L o % %
‘ e e, | |
7 : - N N
| Lo medw |
86 : “ﬁ-g“ | |
“ sonal te chips % S
1 ” ‘ § §
1 ) S s
‘ 40 |
N N
< m § §
100 s %
50 |
J 86 S S
D N
S % S
s sC g | §
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53 i §
: NN
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54 g |
4 \ \
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q ss 2 NNX A
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] | § §
56 i %
86 | §
s7 |
1"s | § §
86 |
N N
! " |
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B6 § |
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59 § §
S |
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£En ®
_ﬁrs Monitoring Well O7~MW-4MC
Environmental & Safety Designs, Inc.
Progct NAS Memprys Locavore Mngton TN SWMAF7 - Bukdng M-8
Promect No: NOOS4 Surtace Blevatort  feet my
Started at G900 an H09-95 TOC Elevauort _feet my
Campeeted at 090 on 2-6-95 Oepth to Groundwater: rfeet Meaused
Orng Methot Rotasanc Grounowater Elevatore feet my/
Oriing Company: ANorth Star Oriling Tota Deptx 450 feet
Gedlogst: Jaox Camohae Wed Screeny 28 to 138 feet
g 13 |¢ g !
= 8ul|E [ ?, GEOLOGIC DESCRIPTION £ | weL DIAGRAM
3 EHHHBE :
& |3 = | B %
Y R
+ o 86 NN -
NN 2
NN 3
82 86 N N
| THL
125 63 | 00 | 86 3 B
64 86 .
+ [
es 86 :
130 sC § g
] oe 86 g 1 3
o B by
o7 86 z [Fl 8
: (Al 3
135 68 | 120 | 86 Sand. very fine to fine, lignitic, ht brownish s [H
gray 1o grayish brown, cohesive in clayey zones, ° i B
9 86 wet. _L
1 Lignitic, dusky Brown, hara. Sol
70 86 -+
140~ ,0 C
n 86 Clay, sity, traces of sang, lamnated dark O 0 -
Drownssh gray, color changes below 141, stiff. ’Q q §
) .
148 T3 | 00| B6 "L
) End of boring at 45",
1
150
4
155
]
1001
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£Enr ®
.ﬂut Monitoring Well 07 -MW-UF
Environmental & Safety Designs, Inc.
Project NAS Mampres Locatorx Mingtan TN SWMU/ - Buang nv-&8
Prosect No; AOOS4 Sutace Cevatox  feet ms/
Started at on H09-%6 TOC Blevatox _ feet my
Carmpieted at an 2-2--95 Oepth to Graundwater:  feet Measred
Oring Method Rotasanc Granowater Elevabory  feet ms/
Oring Company. North Star Orilng Tota Deptix 450 feet
Gedlogst: Jacx Camchas wed Screert 35 to 45 feet
g 13 |¢ g 1
=k S_‘ = g g GEOLOGIC DESCRIPTION E WELL DIAGRAM
B :,; Zg ; HE § g 8
Clayey sit, aoderate brown to yellowish Drown, T
trace of organcs.
1
1 { 75|86
5
J
+
0 2 |60]86
4
¢ 4
B .| 3 jwo|ee Clayey sit, dark yellowish brown, stiff, hard. :
: " 3
[&]
2
<
20 4 |9 |86 £
@
1 g
1 &
| B
25 g
4 &
j £
] %ﬁ
30 S | 90| 86 1k
1}
Sandy clay, fine, mecium Eght brown, soft, wet. :-j 2
S 6 | 90|86 Sty sand, medium, light brown, grayish orange to + _ e
sC yedow oray. ’ | S
40 B .
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Environmental & Safety Designs, Inc.

Monitoring Well O07-MW-UF

Progct ANAS Mooty

Locauat MIngtan TN SNMW7 - Bukdng N-06

Proect No. ADOG4

Surface Blevatory  feet ay

Starteg at on ~09-95

TOC Elevatary  feet ny

Campeted at on 2-2--95 Oepth to Graunawater:  feet Meawreq
Oring Methot Rotasone Granowater Elevatort  feet my
Oriing Company. Aorth Star Oriing Total Deplt 450 feet
Geologst: Jaok Camchael wel Screent 35 to 45 feet
g d|¢ g !
B g; ;; ; 3 5 GEOLOGIC DESCRIPTION £ | WLl OIAGRAM
.Z =3 § ] E g ﬁ
: |
1 Y=y
Sty sand, aedua, yellowish orange 10 light =8 3
{ SC| btrown ] é
. 48 g 3
Log information taken from the boring for the
Cockfield well at SWMUST Site &
50
1
(]
S54 7T |60} B6
4
1
1
60 -
]
65~
4
70+
754
94
1
80-4
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£En ©
_ﬂﬁt Monitoring Well 07 -MW-5LF
Environmental & Safety Designs, Inc.
Proect NAS Merpors Locatart Mingtan TN ShNUW7 - Bddng
Promect No. NDOO4 Surtace Bevatont  feet my/
Started at on ~06-95 TOC Bevauax  feet mi
Campeeted at an 2-2+-95 Depth to Groundwater: feet Meawsed
Oriing Metho Rotasonc Grandwater Eevatan  feet my
Oriing Company: Abrth Star Oriling Total Deptix 760 feet
Geologst: Jack Camohasy Wed Screerx 66 to /0 feet
2 [3]¢ g !
EE g £ g g GEOLOGIC DESCRIPTION £ WELL DIAGRAM
bz :g §§ 3 g 8 E
] Clayey sit, moderste drown to yellowish brown, 1F'
trace of organics.
i 1S | 86
§ -
0 2 |e0 |86
1
]
1 2
15 3 |w0o| 86 Clayey sit, dark yellowish brown, stitf, hard, §
] o 3
| i
20
4 | 00|86 g g
<
5
< - w.
254 f.
30 S |00 | B6
1
Sandy clay, fine, sedium Kght brown, soft, wet.
35 ¢ 90|86 Sity sand, medum, light brown, grayish orange to
) sC yefow gray. )
40 1 L
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Environmental & Safety Designs, Inc.

Monitoring Well 07-MW-5LF

Progct. NAS Mamprfes

Locauor Mington TN SWMW7 - Budng

Prosect No: ADOBY

Surtace Bevatorx  feet my

Started at o H09-95

TOC Bevator _feet my

Carpleted at an 2-2+-95

Oepth to ranowater. feet Meauseq

Orfing Methot  Rotasonc

Gronowatler Elevatore  feet my/

Oriing Comoany: Aorth Star Oriing

Towy Deptx 780 feet

Gedlogst J3ck Camchaal

wel Screery 68 to 76 feet

0 pow)
SOl OLASS

1 EHUHE

OEPTH

GEOLOGIC DESCRIPTION WELL DIAGRAM

E1EY. (ft-msd

SC Drown,

Slity sand, sedium, yelowish orange to light

L1 7160 330'6

s 8 |875] 86 0 4

) . 9 Sand, mednm, Mcaceous, yeliowish orange o

Sand, mediya, (rayish orange, BCaceous.

0-_'¢ Gravelly sand, coarse {0 very coarse, dark
'q< yellowish orange.
4

2" 10, Sch. 40 PVC and 8" steel casing
A ISISII SIS SIS IS S IIS LSS I L 1L LIS SIS SIS SIS LS LSS0

N P Il 2 L L li il i s

tonite seal

le
v

ole
oI

ole
i

10/20 sand

N S INCRIENIIRERRRTERRERNYNN) O

|-— 0.01 siot, PVC screen

4 Log inforaation taken from the boring for the
Cockiield well at SWMUST Site §.
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..ﬁF'E Monitoring Well 07~MW-5UC
Environmental & Safety Designs, Inc.
Promect ALS Mamore Locauot Memons, IV
Proect No. ADO9Y Surtace Bevabox  feet ay
Started at an F09-95 TOC Elevatar _feet my
Cometed at on 2-2+-95 Depth to Gronawates”  feet Mesusred
Oriing Methoa Rotasanc Groungwater Elevatony  feet as/
Oriing Companty: Aarth Star Orilng Total Deptr G50 feet
Gevlogst  Jack Camchas wed Screert 22 to G2 feet
g ¥
- g é g g 1 g g GEOLOGIC DESCRIPTION € | weww omeawm
Qz 33 33 ; »n E ﬁ a
) Clayey sit, soderate drown to yellowish brown, "r
trace of organics.
1 { 86
]
2 86
5 5
3 86
1
4 4 86
1
) | s | 60|86
4 ) 86
14 B6 g
s 00 Clayey sit, Gark yetowish brown, stiff, hard. 3
s 86 ML
?
° es ®
3 -
20 0 | 90|86 Q g
a.
1 n 86 <
4 £
] a
-] 86 g
25 ﬁ
1 e 86
14 86
30 5 | o086
1
1 ° 86 .
l Sandy clay, fine, medius ight Drown, soft, wetl.
4 86
s 0 Sity sand, medium, light brown, grayish orange to
8 86 sC yedow gray. ’
}
1 0 86
1
w 20| o L 1




Monitoring Well 07-MW-5UC

Locataxy Mamons, TN
Surtace Bevatony  feet Ay
TOC Bevauay _feet my

———

Depth to Grounowste  feet

Measued

Groundwater Elevatone  feet ms/

Total ODeptixy (350 feet

o8

-

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\&

—+ 3t 2yvoruaa |

Ouite2 (2818 g DU® JAd OF WIS '0f 2

se-y) ‘AJ0

wed Screert ©2 (o (2 feet

®

Environmental € Safety Designs, Inc.

Promct NAS Momprs
Promect No, AOOGY

Started 8t on ~05-95
Campieted 8t on 2-2+~95

Orfing Metho Rotasonc

Oriing Company. Aorth Star Orlng

Geologst Jack Camchas

GEOLOGIC DESCRIPTION

Sandg, fine, brownish gray with dark yeflow brown

clay lenses.

Clay. dusky brown, wary, from 119’ to 19.5".
Sand, fine, Drownish gray with clay lenses

Page 3 ¢

SSY0 WS

901 IHND

86

86

SsC

42

4}

44

45

48

47

48
49
S0
i

¥ 3 3 B

G 8 2 8

3

8

85+
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Environmental & Safety Designs, Inc.

Monitoring Well 07-MW-5UC

Promct NAS Mampores

Locauarr Mampres, TN

Promct No: ANOOSY

Surtace Elevavorr  feet o/

Started at on ~09-%5

TOC Blevatory  feet ay/

Completed at an 2-2+-95

Oepth to Grounowater. feet Meassed

Orling Methoe Rotasanc

Gragnowater Elevatoy  feet my/

Oriing Company: Aorth Star Dning

Totat Deptix (350 feet

Gealogst: Jack Camchae

vel Screent 22 to 12 feet

GEOLOGIC DESCRIPTION

¢
:

< YL,
Rl

NS

Clay, dusky brown, waxy, mixed mth kgnitic

3¢ g g
A EHHHE
A |3 g |8 g
6} 86
1 64 86 SC
.'25..‘
a5 86
oo B6
130 o7 86 sand
) 68 86 CL
4
o9 86
s o0
1
4
140~
]
1454
50—
155
1
4
m-n

€nd of boring at 135,

......

Page 4 01 4
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Monitoring Well 07-MW-6S
Environmental & Safety Designs, Inc.

Proect: NAS Moy Locauary Mingtan TN SWNUW7 - Suddng N-20
Proect No. AOO94 ‘ Surtace Blevatar _feet my
Started at 0820 on 2-0-$5 TOC Bevavax feet my/
Carpeeted at 00 an 2-4-95 Oepth t0 Gronawsater  feet Measseq
Oriing Methot Rotasanc Granowater Elevabort  /eet ms!
Oring Companty: North Star Orling Total Deptx 200 feet
Geologst: Ben rantiey Wed Screent 0 to 20 feet
g 13 |¢ g !
z E < g GEOLOGIC DESCRIPTION & WELL DIAGRAM
HHE : T I
& |2 =| B I
Fa& and brick. N N +
| 1=
1 | 66|86 Clayey sil, moderate yeSowish brown, mottied 1 E i
with yellow Qray. E; -:; -§
5 d B %
10 2 |10]es " + [H T
B e
E B 3
4 - P =
g ..'_ = -] -
e H| g
5 3 |r0ss £ IHl ¢
W ‘é L': : :
4 - 1
1 e o
L [~] . = s
J g=6
20 -L - ~
Log mformation taken from the boring tor the
Cockfieid wel at SWMUST site 6.
25~ 4 160 | B6
30
35+
1
40-4
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Monitoring Well 07-MW-BUF

Locatore Mingtan TN SWM7 - udang -6

Surtace Bevevore  feet my
TOC Blevatarx _feet my

Meassed

Depth to rounowster. feet

Fanowate Eevatore  feet my
Tota Deptt 550 feet

Wed Screert 40 to 50 feet

Ll Ll il it ldas dididd i dd il RN

W T L e
8 | ==

B L e LB
e i Ll il ididiaiidialiiiiiiszdadddiiui

e T T ]

o0 . + @3t ROAq —

®

Environmental & Safety Designs, Inc.

Promct NAS Mampres
Promct No. A0S

Started at 0820 on 2-0-95

Campieted at 00 an 2~4-05

Orfing Methoa Rotssac

Oring Company. Aarth Star Orilng

Geologst Sen Brantey

- Buree3 j801s .9 PUR JAJ OF WIS 'l .2 -
»e-y) AJO
5 : . 23 g
S > § H
§ I |
o i e e ee
g 3 2 i 3
W mw . r m
g &8 P B 3
} .1 =3 3 LW o
® - 3 - 3 YOO‘
- £ B} it
w z m m- .wu
SSVD WS g ]
007 HIND
(edd) 4 3 3 -3 2 2
NEAOM X 8 e o g o
ON WS - ~ - -
TS
WELANY
IS
AOOVHIN
- I J v—— —T ISR | v T
133N v t LY 8 3 <

a0

Page | .
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Environmental & Safety Designs, Inc.

Monitoring Well 07 -MW-6UF

Proect: NAS Memores

Locatat Mingtan TN SWMMT - Bukdng N-126

1 casts, grayish orange 1o paie yelowish orange.

n
(7]
-~
&

70

75+

Log information taken from the boring for the
Cockfleid wed at SWMUST site 8

Promct No: NOOSY Surtace Eevatont  feet ny

Started at 0820 on 2-10~-95 TOC Elevatiox feet oy

Carmpieted at 00 an 2-4-65 Depth to Groundwater: feet Meausec

Orling Metho Rotasone ranowater Elevatory feet ny
| __Oriing Campany: Aorth Star Oriing Tola Deptr 550 feet

Gedlogst: Ban Srantey wel Screert 40 to 50 feet
" g; é§ g g 3 g 3 GEOLOGIC DESCRIPTION € | wal olacraM
-BZ o | g g o E g a

45 e 15486 SC Sity sand, very fine to fine, traces of clay

I-— 0.01 siot, PVC screen —

Page 2 «
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L ——
= X |
O :
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c Eitly mmn E i m
~— s ~ ole e M 3
g |5 M S 5 i 2 :
5 laldiey | N
= u 5 s T >
JHERHEH t - i1
8 m m 5 -3
B |, B3 S T |
£ : i S
- ] 55 3 mm mm
S T -
® m SSV0 WS Y
.muv... 00120400
= Bl [ wow| g 3 8 3 3
MM MW 2| | usraomx 8 e e g P
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Environmental & Safety Designs, Inc.

Monitoring Well 07-MW-BLF

Promect NAS Mamors

Locatot MIngtan TN SWNUW7 - Bukdng N-26

Proect No: NDOOY

Ssface Bevatonr  feet my

Started at 0820 an 2-0-86

TOC Blevatory  feet my

Campeeted st OO0 on 2-~95

Oepth to Groundwater. feet Measseg
| Oriing Methott Rotasonc Granowaster Elevatore  feet my/
Oréing Camoany: Aorth Star Crilng Total Deotre 780 feet
Geologst San Santiey wWed Screert 67 to 17 feet
e 8 ¥
B g;é 2 g 3 ; g GEOLOGIC DESCRIPTION S| rewonew
.gz §§ g HIG ¥ g T
N
N N
1 N N
N N
N N
N N
N N
N N
45 ¢ |S4]88 Sity sand, very fine to fine. races of clay N N
casts, grayish orange to pale yelowish orange. § ‘§
1 N N
| . g \)
4 g NN
N N
so- t NA
1 = NN 3
» NN
NN 2
< g § §
N N
2 NN
SS T |00] BG S % s
A Sand, fine to coarse, pale yelowish brown o e § §
) ,Oé aoderate yellowish drown, g s S
0 = NN
1 -9 g NN
1 L & NN
N N
] : N N
L N
] - N N
+ D N D +
o A
es s |70]8s )< +
Re4
~ 4 6P
' L
70 0." g Bl -
3 (2] :_
' < z tB| ¢
1 L 2 Hl ©
‘ 3 "'-f
75 o 00|86, ° {8
j p'.'e 1 g
Lo L-_-._-:---
Log information taken from the Doring for the
1 Cockfieid wel at SYMUST site 6.
80-
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Monitoring Well 07-MW-6UC

Locavore Mingtan, TN SWMUF7 - Suddng N-208

Surface Bevatort  feet my/

TOC Bevato  feet ny

Meawsed

Oepth to Grounowater:  feet

Grondwater Eevaton  feet my

Total Deptix IO feet

wel Screert 84.5 (0 945 feet

I o

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\o\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Ll Ll L Ll Ll L L il i

®

Environmental & Safety Designs, Inc.

Promect NAS Mapres
Promct No. NOOSY

Started at 0820 on 2-0-86

Campieted at D0 on 2-H-95

Oriing Methoe Rotasac

Oriing Company. Abrth Star Oriling

Geologst:  Gen Srantiey

I Buree 19918 .9 PU® DAJ OF WIS O .2 b_
-} ATO
y : 5
3 3 .
& § P m.
m 3 5 2 £
§ § 1] ]
m m e 2 sg.
. : £ 3
3 % . 3 3 &
% iz § § ]
.u l.g m . Sm
2 33 i 83 £s
YW > . L
§ i g mm > ¢
w 5 m m W«
SSYD WS ¥ b 4
901 VB
(e QL 8 8 8 8 8 8 8 8 28 8 8 88 8 8 8 & 8 g
A0 X 8 e o . 8 w
[
ON WS - o~ - - w © ~ © Y Q = o ] b 4 e " [ [}
E1 23
WRLIAWNY
TS
AN
N » ey —— ; r " ——
».mcwh_ ? e R Y ] ..M.. =4
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Environmental & Safety Designs, Inc.

Monitoring Well 07-MW-8UC

Promect NAS Mamprss

Locauarc Mingtan, TN SWNUW/ - Buddng N-@8

Proect No. NOOBY

Surtace Blevatork  feet my

Started &t 0820 on 2-10-85

TOC Blevauo__feet oy

Canpieted at 00 on 2~M-05

Depth to Ganowater: feet Megssed
Orfing Methot Rotasanc Groundwater Blevabore  feet ny
Oring Comoany: North Star Oriing Tota Depire KO feet
Gevlogst  Sen Srantiey wWel Screert 845 to 945 feet
3¢ g !
EE gg ;; ; 3 GEOLOGIC DESCRIPTION € | WELL DIAGRAM
g‘ 3 »n E g s
SN \Y
o| | N
Ny BN
R
20 86 % 3
N NS
N N
45 2| 54|86 . . N N
Sity sanq, very fine to fine, traces ot clay N R
casts, grayish orange to pale yellowish orange. % §
2 86 N N
= R
NY B\
N N
2 86 N N
50 N N
N N
(L 86 N N
N N
N N
N N
% 8s N K
N N
N N
55 26 | 00| 85 [ £ NN
& Sand, fine 10 coarse, pale yellowish brown 1o e NN
- 86 04 moderate yellowish brown. ? N
0. . = NN
« 28 86 [ T4 2 NN
s0- 0 d § NN ¢
86 P o ¢ NN 2
‘ 4 < NN
X 2 NN
86 o £ N N
es 3n|70]8es 0_'¢ g NN
T & N
| 74 e R
2| |esf) N
] o N N
L N N
1 n 8s {() - N N
70_4 G § §
N N
1 34 \Z N N
86 | - N N
' D N R
| Vel § N
k] 86 | 4 N N
] o > N N
75 R
¥ (wvoie6 [ N N
) ™4 N N
03 N
] Ly es N N
‘ Sit ciayey, finety laainated. pale yelowish N N
) 18 86 SC| ©orange to dark yesowish orange. § §
80 Sity clay with fine sand, Sght brownish gray to A NN Jd
MID. MCACEOUS, IQ“ Ig “ﬁ!l nm'SL
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Environmental & Safety Designs, Inc.

Monitoring Well OT-MW-6UC

Proect. NAS Mampres

Locavary Mington TN SWMWT - Bukdng N-06

Proect No. MOOD4

Surtace Eevatore  feet ny

Started at 0820 an 2-10-95

TOC Blevatcry  feet ;s

Campeted at 00 on 2~4-85

Oepth to Grounowater:  feet MessueQ

Oriing Methog  Rotasanc

Grondwater Eievato  feet my/

Company. Aorth Star Oniing

Total Deptix N0 feet

Gediogst Ben Santiey

wel Screert 845 t0 945 feet

GEOLOGIC DESCRIPTION

acyv. (t-a

Clay, interbedded very fine sand with sit,

g 8
zf g; é;; g [ § g
Biﬁ =] 2 w| 8 ﬁ

» 86
40 66
85 4\ 86
08
52 86 sC

1 43 86
90~

1 44 86

]

45 86

1
957 o 120 8s becoaing Bore waxy.

1 47 86

{ CL

1 48 86
100

49 | 20 ] 86 7

: End of borng

1
105~

4
110~

}

1
154
20

-

Page 3.
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Environmental § Safety Designs, Inc.

Monitoring Well 07-MW-7S

Proect. NAS Mempros

Locauot Mingtan TN SWHMUST - Bubdng N-08

Proect No: ANDOD4

Surtace Bevatort  feet &y

Started & /750 on 2-0-$6

TOC Blevator  feet oy

PD (oom)

A

SOL QLASS

aEv. (h-md

Completed st on 2-M4-95 Depth to Groundwater: feet Meswseq
| _ Oriing Methot Rotasanc Granowater Elevabot feet my
Orfing Company: Aorth Star Orling Total Qeptix 200 feet
Gedlogst 8en Bantiey wel Screent Q0 to 200 feet
GEQLOGIC DESCRIPTION WELL DIAGRAM

Clayey sit, moderate yellowish brown, ofrgancs,
sotlied with yelowish gray sit

Clayey sit, ight olive gray to olive brown, soft,
BOist

I3

S 1 | 25|86
1

0 2 |70]86

] J js0|B6
4
{

20

25+ 4 | oS |86

30

40+

Log nformation taken from the boring for the
Cockfield wet at SWMUS7 site 7.

ol
ole

f+— 0.0t siot. PVC screen

S SS S

0/20 sand ——-——+‘Momc n+ grout »
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Environmental § Safety Designs, Inc.

Monitoring Well 07-MW-TUF

A

Progect NAS Memors

Locatart MEngton TN SWMUM7 - Buldng -0

Proect No. NOOGY

Surface Blevatorx  feet Ay

Started 8t 750 an 2-0-65

TOC Blevaury  feet sl

Carpleted at on 2-4-95 Qepth to Groundwater: feet Measred
Oriing Methot Rotasonc Groundwater Elevatort  feet my
Oring Company. Aorth Star Oniing Total Oeptix 500 feet
Gedogst Ben Brantiey Wel Screert 420 to 520 feet
ilg g 1
zfi ;g [ g GEOLOGIC DESCRIPTION €| waLomRm
-
g‘ 3 3 ; ” E 5 s ]
Clayey sit. soderate yellowish brown, organcs,
J mottied with yellowish gray sit
94
1
S 1 |e5]|es
4
10 2 (10|88
J |8 |es Clayey sit, Ight olive gray to olive brown, soft. 3
moist. |3
- -
o 3
¢ ML g 4
Q
2
o
<
5
@
) g
4 6586 &
Sity clay, ight brown to moderate yeflowish
Drown,
|
&
5
S | 90|86 ) S
] Sity sand, soderate yeSowish brown 1o Gark ‘*‘g
sC yelowish orange, stained reddish brown, .
* "
0 9 6P| Sang, fine to medum, sity, grayish orange to 1 L
dark yelowish orange, at 39' there is sose grgy

sand

Page 1 of
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Environmental & Safety Designs, Inc.

Monitoring Well 07-MW-T7UF

Promct NAS Memores

Locatrx Mington TN SWMWT - Bulkdng N-20

Progect No. ADOS4

Surtace Blevetory  feet My

Started ot 750 an 2-10-65

TOC Blevatary feet ay

Carpleted st an 2-4-65

Oepth to Grounawater:  feet Meawred

Orling Metho Rotasaxc

Grondwster Elevabory  feet ay

Oriing Company. North Star Onling

Tots ODeptix 500 feet

Geclogst Ben Brantey

Wed Screert 400 to SQ0 feet

I on)
SOL QASS

A HHEE

GEOLOGIC DESCRIPTION

I
:

I-— 0.01 slot, PVC screen —

|-—— 10/20 sand —————

L
P-4
‘ "L
as e |mfes ) dgp
RZ |
1 04
50 0_"
55— 7 |0 |8e
wq
1
s
70
1
75+
80

Log information taken from the Doring for the
Cocktield well at SWHU#T site 7.

Page 2 ¢
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Environmental & Safety Designs, Inc.

Monitoring Well 07-MW-~7UC

Progect NAS Mamprs

Locatax Mingtan TN ST - Bddng N-00 —

Progct No:. NOOSY

Sutace Bevavtort  feet Ay

Started at 750 an 2-0-95

TOC Bevatat  feet ny

Compeeted at an2-M-85

Qepth to Groundwater: et Measred

Orling Methot Rotasanc

Groundwater Elevatory  feet ny

Oring Company: Aorth Star Oriing

Tots Oeptx 1050 feet

Geclognt: Sen Grantiey

wel Screert Q2.5 to RS feet

x g é g g 3 3 GEOLOGIC DESCRIPTION €1 raLonsm
¥
Clayey sit, moderate yetowish Drown, organics,
| 0.4 sottied with yelowish gray sit
2 86
S s
3 B6
1 4 es
0 S |70]|86
4
1 ] 86
[ ]
s 80 Clayey sit, Bght olive gray to olive brown, soft, o
s 86 soist. |
"
W »
{ ° 86 ML g
20~ © 86 Q g
2 s
-
n B6
i\ | &
-4 es 8
25 es t 9
9 86
1 Lo B6 Sity ciay, Ight brown to moderate yetlowish
1 brown. ‘
30 ] 86
1 .} 66
114 86
3s 90 .
1 Sty sand, moderate yel#owish brown to dark
1 8 86 sC yeflowish orange, slained reddish brown. l
1 -] 86 '
40 GP Sand, fine to sedua, sity, grayish orange to g i
dark yelowish orange, st 39 there is soee Qray

and

J

'
A

P11l

L
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Environmental & Safety Designs, Inc.

Promct: NAS Memons Locatar Mingtan TN SWM? ~ Bukdng N-28
Proect No. NOOG4 Surtace Devavort feet ny

Started at 750 on 2-10-%6 TOC Blevatory feet oy

Competed &t on2-k-45 Depth to Grounwater: _feet Meaased
Orfing Methot Rotasanc Graunowaster Elevator _ feet Ay

Orfing Comoany: North Star Onling Total Qepx 77.0 feet

Geologst 8en Bantiey wet Screert 480 to 780 feet

1 EHUEE

Monitoring Well 07-MW-T7LF

GEOLOGIC OESCRIPTION WELL DIAGRAM

PI0 om)
SOl ALASS
Aaeyv. (t-=d

orout

Q
2" 1D, Sch. 40 PVC and 0" steel casing

] 0 d Sand and graved, fine to very coarse grained,
<:,< grayish orange to dark yeilowish orange.

ZZ444446409099%Z66666664992Z466446092Z44444646664666466446669499992%66999977
ZOOZéb2%4609%469%402Zéé?%&é?%ﬂ?%déb9Zﬂ0%49%402%02%492%4009%40240?

I DR N
>y e
Lbenlonlle seal

<0
Qa

ole
L

Sand with interdsbursed clay, fine to sediua
0 graned Clay is pinkish gray, soist.
A

10/20 sand

78 9 | o5] 86 0_.6

'-— 0.01 slot, PVC screen

0 IR RRNRNANARANINNRINRRREAND
TR T PRI RN EIRH R HIRINTN

. Log information taken froa the boring for the
80 Cockfieid wel at SWMUST site /.
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Monitoring Well 07-MW-7UC

Locauore Mington TN SWMUW7 - Bukdng N-08

Sstace Bevavore  feet ny
TOC Bevatax feet ny

—r

Oepth to Grounowater. feet

Groundwater Elevatony  feet ay

Tots Deptix 1080 feet

noid

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

wel Screert 25 to 025 feet

Environmental & Safety Designs, Inc.

Progect: NAS Mampies
Proect No: ANOOO4

Started at 750 an 2-0-95

Competed 3t on 2-4-85

| Orfing Methot Rotasanc

Oring Company: North Star Orling

Gedlogat Sen Brantisy

sand.
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N-P6

Fromect No. ANDOS4
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BEevatore
feet
ny
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ed
® 7
on2-0-96
TQC
Elev
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feet
ms

Campiet
ed
s on2-M-85

Orfing
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Rotasone
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Environmental & Safety Designs, Inc.

Monitoring Well 07-MW-TUC

Progect NAS Mamois

Locatare Mingtan, TN SWMW7 - Buldng N-08 ]

Progct No. A0S

Surtace Eevawort  feet ay

Started at 1750 an 2-0-95

TOC Bevatary  feet Ay

Completed 3t_on 2-H4-85 Depth to Grondwater: _feet Mesyred
|__Oriing Methot Rotasonc Groundwater Elevatone _ feet oy
Oriing Company. Aorth Star Oriling Tota Deptx 080 feet
Gedlogst: Sen rantey wel Screere Q25 to KRS feet
g 13 |¢ g !
=k g; 3 1 g GEOLOGIC DESCRIPTION € |  waL DIAGRAM
Qz 3 gg ; «| B § 5
N N
~ 40 86 £ NNK
s NNB
) N N
N N
4 86 ! NN -
4 - \ \ 8
= NN ®¢%
8s 42 | 100 | 86 Sity sand, with interbedded clay, very fine sand, t NN 2
dusky yellowish brown clay o moderate brown, % % §
43 86 mottled with ight olive 10 olive gray sand. 2 N R $
NEN
¢ BR T3
44 86 2 B
m | ﬁ - . %
* s - sc g HE
CR S0
46 86 T B
o5 47 | 20| 86 § |
g |
4 o I
4 ¢ * 86 : #
100 g
50 86 J_ 3
51 86 Clay. lasinations of sand, dusky yedowish brown
: CcL to moderate drown clay, light olve toolve gray | 1 = ==
sand, waxy.
08 s2 | 15 {86 i
End of boring at 105"
10—
)
15 -
20
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Environmental & Safety Designs, Inc.

Monitoring Well 07 -MW~-8UF

Promct NAS Merprm

Locauat Mingtan TN  SWMW7 - Budng N-20

Promct No: NOOGY

Surtace Bevavoy /et ay

Startea st 0900 on 2-4-65 TOC Blevauox feet ny
Compieteq &t 20 an 2-24-95 Oepth to Grounowater.  feet Meawred
Orfing Methot  Rotasonxc Grandwater Elevatart feet oy
Orfing Comoany: Aarth Star Oniing Total Deptix 45 feet
Gevlogst  Oawd Lagy wet Screert X80 o 460 feet
= é g ‘
zfi gg £ 3 3 GEOLOGIC DESCRIPTION S | velL DIAGRM
HEFEHHHHE 3T _
Clayey silt, yelowish Drown, sottied yeflowish
oray.
s ! | M0} 86 Clayey sit, moderate brown, moist, soft.
<4
0 J 2 |08 ]p8
w 8
j -3
5 3 |e8]8s - -
) Y 3
s Clayey sit, olive gray, sedium stiff to soft.
* - z
[-}
204 :
@
Sit, ight oftve gray with brown motting ﬁ
3
1 L]
% 4 4198 1866 Sit, moderate to ight brown, hard
30 § |80 |86
f Sandy sit, moderate yedowish drown, :
4 Sanqg, fine, dark yelowish orange mottied with -
35 e | oo grayish orange, siftly. 4
Sand. pale yellowish brown. + ;
‘c ey

Page
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Environmental & Safety Designs, Inc.

Monitoring Well 07 -MW-8UF

Progect NAS Mamoies

Locatot MEngton TN SWNUWT - Bukdng M-8

Promct No: NOOSY

Suriace Bevatorx /oot &y

Starteq at 0800 an 2-#-96

TOC Blevatat _feet my

Campleted at Q0 on 2-24-96 Depth to Groundwater: feet Measred
Orling Methog Rotasarc Groanowater Elevatort _feet &y
Oriing Company: Aorth Star Orilng Total Deptix 45 feet
Gedlogst: Oowd Lagy wet Screent 360 (o 460 feet
2 |131g 8 !
Eg 3 ; [ g GEQLOGIC DESCRIPTION 1 L DAGRAM
S‘ :; §§ » 8 g g i
v '
L Bt g
4 Dgsp L_ k‘ -
< Bl £
a5 7 eofec|D ¢ —— _ Bl °
Log information taken form the boring for the ]
Cocktield well at SWMUS7 site & _L
4
S0
1
4
55+
1
w ¥
wd
65
70~
75
80~
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Environmental & Safety Designs, Inc.

®

Monitoring Well 07-MW-8LF

Progect AAS Mamprss

Locators Mingron TN SWMUP7 - Budng N-20

Proect No. ADOBY

Suface Bevatarx  feet oy

Starteq st 0900 an 2-4-95

TOC Elevatary_feet ay

Completed at 20 on 2-24-85 Depth to Groundwater. feet Messred
Orfing Methott Rotasanc Granaowater Eevatar  feet my/
Oréng Campany: North Star Orling Tots Deptix 76 reet
Gealogst: Oawd Laad wel Screert 660 to 780 feet
2 13|¢ g !
zE gg S [ 5 GEOLOGIC DESCRIPTION € | weLL DIAGRAM
m‘ = gg g » E g g T
Clayey sit, yeflowish brown, mottied yefiowish
gray.
1
5 ! | 40| 86 Clayey sit, moderate brown, moist, soft.
1
10 2 [(o8|86
)
5 3 | o8 |86 S
1 " 3
1 Clayey sit, olive gray, medum stiff to soft. ;
2 14 H
0 2 a
: S
SA, ight ofive gray with Drown motting §
-}
s 4 {8586 Sit, moderate 10 ight brown, hard. &
4
30 S 180 |86
Sangy sit. moderate yellowish brown,
Sand, fine, dark yelowish orange mottied with
grayish orange, silty.

&
8

40

Sand, pale yelowish Drown.
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Environmental & Safety Designs, Inc.

®

Monitoring Well 07-MW-8LF

Promct NAS Mampores

Locatay Mington TN SWNLYT - Buldng N-20

Progct No. NOOS4

Surtace Eevatot  feet my

Started st G800 on 2-#-85

TOC Bevatat _feet &y

Conpieted at 20 on 2-24-95

Oepth to Grandwater. feet

Orfing Metho Rotasanc

Grandwster Elevaton  feet ny

Oring Comoany: Aorth Star Orling

Tota Deptix 75 feet

Gevlogst Jawd Laxd

wed Screert 880 to 78.0 feet

7D opm)

EHHE

SO QASS

GEOLOGIC DESCRIPTION

ELEV. (n-md

WELL DIAGRAM

70— R

55

<D
|\

75 0 | %0 |86 0.4

Sand, fine, grayish orange to dark yelowish
orange, wet, scatiered gravel

Sand and gravel, fine to very coarse graned,
grayish orange 1o dark yellowish orange, gravel

o

Log nformation taken form the boring for the
Cocktieid wed at SWHUST site 8.

2 10, Sch. 40 PVC and 8" steel casing

ole
>

|-— 0.01 slot, PVC screen

OOl riiiiddd i
Ol ROl 7l 7z i iciiiiiddiiddidy

entonite seal

| R
TLT

10/20 send
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Environmental & Safety Designs, Inc.

Log of Monitoring Well 07 -MW-8U|

Proect NAS Memplss

Locaton. Mington, TN SWMUM7 - Buldng N-06

Project No: MOOS<

Surtace Blevation:  feet ms/

Started at 0900 an 2-1-95

TOC Blevatiore  feet ms!

Completed at 20 on 2-24-95

Depth to Groundwater. feet Measued

Driing Method: Rotasanc

Groundwater Elevationt  feet ms/

Oriing Company. North Star Oniing

Total Depthc 25 feet

Geologist: David L add

Wel Screenc 3.5 betow grade to 3.5 below grade feet

¢ 3 |¢|8|=|8|2 ;
oy gw £ ;‘ §lg|3 GEOLOGIC DESCRIPTION € | WELL DIAGRAM
z 8 T [
Rz :Jg gg iltig % g 5 ¥
) Clayey silt, yellowish brown, mottied yellowish %
gray. §
1 BG %
\
2 86 §
S 140 | 86 Clayey silt, moderate brown, moist, soft. %
~ 3 86 \
N
\
4 86 %
N
0 s | 98 |6 §
N
6 86 §
N
7 86 g N
5 08 S \
8 BG ML :I'; %
Clayey silt, olive gray, medium stitf to soft. :: §
9 BG ¢ 3 § !
| N
@ \ 3
20 10 86 1~ N 5
g N
C \
n BG Silt, light olive gray with brown mottling. £ %
@ \
) : | g \
] 85 Sitt, moderate to light brown, hard. & =
13 86
1 14 BG
30 80
] 15 86 Sandy silt, moderate yellowish brown.
18 BG Kt
Y. 6 Sand, fine, dark yellowish orange mottled with
35 7 | 201 86 0<7< grayish orange, silty.
4 6 .
b - Sandg, pale yellowish brown,
8 86 [ T4 O
4 0 d
19 86 P <
40 g S N S
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_ﬁFE Log of Monitoring Well 07-MW-8U
Environmental & Safety Designs, Inc.
Project: NAS Memptys Locatiox Miington, TN SWMM7 - Buldng N-26
Project No. NOOS4 Surface Elevation:  feet ms/
Started at 0900 on 2-1-95 TOC Elevatiorc  feet ms/
Completed at 210 an 2-24-95 Depth to Grounawater:. feet Measued
Orling Method: Rotasonic Groundwater Elevaton:  feet ms/
Oriing Company: North Star Drilng Total Deptix D25 feet
Geologist: Oawd Laad Wel Screeny 135 below grade to L35 beow grace feet
]
g |3 - _| 8| gn ¥
= gg 2.l 2 g [ g 3 GEOLOGIC DESCRIPTION € | WELL DIAGRAM
- =
g?: Jon §§ g g E 2 5
20 BG }L;; %
21 86 V. 9 \
y N
. ) \
45 22 | 80| B6 pc Sand, fine, grayish orange to dark yellowish §
1 . q orange, wetl, scattered gravel %
23 86 ) \
5 \
: 24 86 |n -9 %
S0- D < \
25 86 . 0,; §
< %
2 86 < N
< 9 N
55 27 | 85 | BG ,06 g %
« L g N
28 86 J\)c S §
'<7< GP FN %
29 86 |\ d © Q
60 P~ s N E
. g N <
30 86 |0 g N M
Ve & N
9 . o \
P Q S
3 B6 t 9 £ %
. 0 G Sand and gravel, fine to very coarse grained, A N
85 32 | 00|86 D O< grayish orange to dark yellowish orange, gravel. 9’ §
] o F N
) < "
3 8 [ 7 N
34 BG pt? §
70— Y §
35 0 ks §
B6 Y - %
L \
36 86 ’\)q %
<, \
75 37 [ 0 | 86 [{) %
DIV < \
18 86 Sand, silty, very fine grained, dark yellowish %
sc orange mottled with light gray, wet. %
39 86 §
80 ] . N 4
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Environmental & Safety Designs, Inc.

Log of Monitoring Well O7-MW-8U

Project NAS Memphs

Locatiorr Mington TN SWMM7 - Buidng N-P6

Project No: NOOS4

Sutace Blevatiorc  feet ms/

Started at 0900 an 2185

TOC Blevationt_feet ms/

Completed at 210 on 2-24-85

Depth to Groundwater: feet

Drling Methodt Rotasanic

Grounawater Elevations  feet ms/

Orling Company: North Star Oriing

Total Depthx 25 feet

Geologst: Oand Ladd

Wel Screenx 135 below grace to 235 below grace feet

e 3 |g|B|.|8 7
.y g S Elg GEOLOGIC DESCRIPTION € | WELL DIAGRAM
HEEHHHNE
B: |53|2 g 5 g T
- N N
1 40 B8G % %
| N
4 86 Sand, silty, very fine grained, dark yellowish N N
1 orange to very pale orange. § §
85 42 {1 85 | BG § §
' N N
43  BG Sand, silty, very fine grained, dark yellowish § %
R orange mottled with fight gray. interbedded with N N
1 44 BG gray clay, wet from 94'-95", § §
80~ § §
N N
45 BG g % %
2 NN
R
48 8G o \ § -
¢+ NN 3
' . : NN °
o5 47 (100 | BG Sand with interbedded clay, very fine, dusky cg § %
brown to moderate brown, mottied with light olive g % \
1 48 BG f*’ gray, rare marcasite nodules. 9 ‘§ §
| - 2 NN
N N
49 BG g =4 N N
7 £ NN
~ NN
51 B6 N
| ‘ WNERE
10S 52 | 10 | BG % % f
S3 86 % § _}F‘é
54 BG :
10— -
1 55 BG
% 5 —J.L H ©
0 = s
ns ST | 10 | BG 5 | S
58 86 & |
] ° |
1 59 BG 3 g
120 <
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Environmental § Safety Designs, Inc.

Monitoring Well 07 -MW-8S

Promct. NAS Momones

Locavary Mington TN SN/ - Bukdng N0

Proect No: NOOSY

Surface Elevatay  feet By

Started at 650 an 2-1-65

TQC Bevatat _feet ny

Campleted st on 2-25-85

Depth to Gordwater: feet Mesaseg

Oriing Methot Rotasa

Granowate Eevatore  feet ay

Orfing Company. Aorth Star Oring

Total Deptt_ 205 feet

Geologst: Sen Brantey

Wel Screert D o X0 feet

1 E é 2 g 3 g 3 GEOLOGIC DESCRIPTION € | waL DGR
S & |9 g g g g " E g g
J Clayey sit. moderate brown with yedow gray T T
J streaks, moist, soft. =
) t
s
] H
s t |w0o] 86 §
1
0 2|10|8s " + T
| : i
1 o 8
5 3 |wo| B8 (3 S
Sity clay, reddsh brown, stiff and plestic. 3
1 s
20 Clayey sit. Sght brown with clay inclusions. _L
Log information taken fros the boring for the
Cockfield well at SHMUST site .
25 4 |os|es
]
30
35~
40
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Environmental & Safety Designs, Inc.

Monitoring Well 07-MW-SUF

Promct NAS Mrpres

Locaua Mingron TN SWUW7 - Bukdng N-26

Promct No:. ADOOY

Sutace Eevatory  feet ay

Started at 650 on 2-4-66

TOC Elevstont  feet oy

Conpieted 8t on 2-25-95

Oepth to Grouncwater:  feet Mesagec

Ofing Methog Rotasaw

Granowster Elevebore  fee! my

Orfing Company. North Star Orling

Total Deptx €2 feet

Gedogst  Sen Santiey

Wed Screert X2 o @ feet

1°H

PD bom)

GEQLOGIC DESCRIPTION

i
:

Q'fmwa
2 lsonaass

45 6 | 95] 86

Log inforaation taken from the boring for the
Cockfieid wel at SYMUET site Q.

Page .




Monitoring Well 07-MW-8LF

Locators Mington TN SWMUWT - Buldng N-28

Sutace Eevatore  feet ay
TOC Eevatot  feet &y

Oepth to Grandwater. feet

Groandwater Elevabort  feet sy

Tota Oeptx 77 feet

i no

i .
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

a \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

-
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
Ouse2 9818 . DVe JAJ OF WIS 01 2

wel Screert 87 to 77 feet

Environmental & Safety Designs, Inc.

Promct NAS Mempres
Promct No. AOOSY

Siated st 550 on 2-1-85
Covpieted at on 2~25-65

Methog Rotssoe

. North Star Oréing
Gedlogst Sen Srantey

1
s=-y) 'AJ8
4 g 4 §
5 |3 i m s i m
m M N > m 3 !
: 3 s H :
¢ S b
w mn.-_ m W © > b
g (&2 R z £
¥ I g .
$ R : i
i iz 19
33 5 3 5 m M
907 J0AME D0 0.
(o3 O 8 ! 8 2 "
ABACOR X m (S m g 3
ON T INS - ~ - - w
NS
WIALATYNY
TS
n RO —— g
e LA A
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Environmental & Safety Designs, Inc.

Monitoring Well 07-MW-SLF

Progct NAS Memphes

Locatoy Mingtan, TN SWNLT - Bukang N-09

Progct No: AOOR4

Surtace Bevetort  feet &y

Started at 550 an 2-F-85

TOC Bevatore_feet &y

Compieteq at an 2-25-65

Depth {0 Grounawater:  feet Meassed
Orfing Methot Rotasanc Grounaweter Eleveton, feet my
Orfing Companty: Aorth Star Orling Tota Deptic 77 feet
Geologst Sen rantiey Wel Screerc 67 to 77 feet
EE § é 2 g 1 3 GEOLOGIC DESCRIPTION z WELL CIAGRAM
A HUHE
3 =/ 8|88 o
4 < N N
. <7 N N
| &, N
~ N N N
as e |os]esl): N N
3 .4 N N
w <. N N
‘ o £ NN
4 4 e § § -
. (Y] N N
50~ "G NN 2
€ I NN &
1 R4 = NN
] 0 NN
N N
‘ 9 5 NK
j 0- ¢ NNK
55 £ NK
4 g ¢ NN
N
< Vg § NN
] g : NN
2 NN -
- 0. & \ §
R4 Sand, Coarse to gravely, grayish orange to 1
0 yelowish orange.
<
V< +
6s T |e0]|B8 00
4 0 + [Hi
] 0 < B
ro- 7 £ g i
< X o [H] ¢
] s £ gl
! Sity sand, very fine, yelowish orange banded '_!_ ‘
76 sc with yelowish gray. g !
Log information taken from the boring for the il
1 Cockfield wed at SHNUST site 6.
80

Page .




Monitoring Well 07~MW-9MC

Locatary MIngtan TN ST - Bukdng N-126

Surtace Blevatort  feet myf
TOC Bevatxrr _feet &y

—

Oepth to Groudwater: feet

Granosster Eleveto  feet Ay

Tots Deptix 15 feet

WELL OIAGRAM

o

B SIS SIS IS S LSS LS LSS LSS TS
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Y
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

= \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\k ROt Ll idddaddddddd
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

wed Screert R fo 2 feet

Environmental & Safety Designs, Inc.

Progct - NAS Mamprs
Promct No: NDODY

Started 8t 550 on 2-9-05

Compieteg 8t on 2-25-85

Orfing Method Rotasore

Orirg

Orfing Company: Aorth Star

Geologst Ben Brantiey

o Buewo 8218 g PUe IAJ OF OB 'QL 2 1
»u-y) AJO
3 g ¢
. : m
] I P
M < 3 ° 2 e
g8 |3 ¢ 8 :
8 |s& 5 : : i
4 |3 g i : m
B |&z 3 5 § m
it i 3 . i
3. : g :
LE g & 3 i i
SSYO WS ¥ &
001 JHnD LN TNA N4
e >V 0e 0
3 8 8 8 8 838 8 8 8 8 B8 8 8 8 8 8 B8
ABAORS X 8 e 8 8 8
ON WS ~ - - w © ~ © o Q = o b 4 w ] t ® *
|\
e
- s e e g e K
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Environmental § Safety Designs, Inc.

®
Monitoring Well 07-MW-8MC

Progct, A4S Mo

Locauat Miington TN SWMM7 - Buking N-20

Progmct No: NDOS4

Sutace Elevatort  feet Ay

Started st 550 an 2-4-96

TOC Eevatat  feet &y

Campleted at an 2-25-95

Oepth to Gronawates  feet MeauseQ

Oring Method_Rotasonc

Grandwater Elevagort _feet ay

Oriing Comoany: Abrth Sty Orivg

Tota Deptix 15 feet

Geologst Sen Baxey

wel Screeny Q2 bo 2 feet

g g ]
g; g } g GEOLOGIC DESCRIPTION € | wWOLOAGRAM
€lglald E
20 og b - 9 N N
o N R
% N R
2 530'.'4 N N
A N
™ N N
22| o566l ¢ N N
. N N
K/ N N
23 86 In S N N
g N KN
CEEE1'NS N R
X NN
N BN
% NN
N N
IR, N
- V4 N N
27 1A £ N N
4 S NN
0 d e N R
2 Bs [V < T NN
L s NN
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asureme [-) draul opnductiv
Client: EnSafe/Allen & Hoshall
Date of Report: 03/17/95 Project No.: E-2-837
‘Project Name: NAS Memphis, Tennessee
Sample I.D.: 0075000177

Soil Description: Yellow & light Gray Silt with fine sand

’ Pre-Test Post Test
Wet Density (Lbs/ft3) 118.6 120.8
Dry Density (Lbs/ft?) 101.0 101.9
Moisture (% Dry Wt) 17.4 18.6
Porosity (n) .397 .383
Degree of Saturation (%) .97 1.0
Permeability

Temperature Correction, R, = 1.048

K, = 6.7 X 10 cm/sec
K, = 6.4 X 10 cm/sec
K; = 6.8 X 10 cm/sec
K, = 6.2 X 10 cm/sec

b

Coefficient of Permeability, K, = 6.8 X 10°° cm/sec

Tested @n accordance with Method 9100 of Test Methods for
evaluation Solid Waste, Third Addition (SW-846) and in general
accordance with ASTM D-5084-90.

Lab No. P-95-0019 Reviewed By:@% %

David\D. McCray
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Me-=—-, TN 38133 901-385-1199 Fax 901-386-6061<



Measurement of Hydrauljic Conductivity
Client: EnSafe/Allen & Hoshall

Date of Report: 03/17/95 Project No.: E-2-837
Project Name: NAS Memphis, Tennessee
Sample I.D.: 0750001112

Soil Description: Dark Brown Clay with Silt & fine
sand lenses running horizontal

Pre-Test Post Test
Wet Density (Lbs/ft3) 105.6 108.0
Dry Density (Lbs/ft?) 80.2 78.6
Moisture (% Dry Wt) 31.7 37.4
Porosity (n) .506 .516
Degree of Saturation (%) .96 1.0
Permeability
Temperature Correction, R, = 1.043

K, = 3.7 X 10" cm/sec

K, = 4.2 X 10" cm/sec

K; = 3.9 X 10" cm/sec

K, = 3.9 X 10°® cm/sec

Coefficient of Permeability, K, = 4.1 X 10" cm/sec

Tested in accordance with Method 9100 of Test Methods for
evaluation Solid Waste, Third Addition (SW~846) and in general
accordance with ASTM D-5084-90.

Lab No. P-95-0018 Reviewed By:@@@' %&L\A/

David D. McCray

LE Lo T 5 Mzuem—z TN 38133 901-385-1199 Fax 901-386-6614



Measurement of Hydrauljc Conductivity
Client: EnSafe/Allen & Hoshall

Date of Report: 03/13/95 Project No.: E-2-837
Project Name: NAS Memphis, Tennessee
Sample I.D.: 00750003117

Soil Description: Dark Brown Clay with Silt & fine
sand lenses running horizontal

Pre-Test Post Test
Wet Density (Lbs/ft?) 98.0 103.2
Dry Density (Lbs/ft3) 75.3 73.8
Moisture (% Dry Wt) 30.1 39.9
Porosity (n) .544 .554
Degree of Saturation (%) .67 .95
Permeability

Temperature Correction, R, = 1.086

K, = 1.4 X 10" cm/sec
K, = 1.4 X 10 cm/sec
Ky = 1.7 X 10 cm/sec
K, = 1.3 X 10°® cm/sec

Coefficient of Permeability, K, = 1.6 X 10 cm/sec

Tested in accordance with Method 9100 of Test Methods for
evaluation Solid Waste, Third Addition (SW-846) and in general
accordance with ASTM D-5084-90.

Lab No. P-95-0014 Reviewed By:
David D. McCray

H755 0 S G Mzcy2ms TN 38133 901-385-1199 Fox 9Q01-386-661+



asureme of au onductiv
Client: EnSafe/Allen & Hoshall
Date of Report: 03/17/95 Project No.: E-2-817
Project Name: NAS Memphis, Tennessee
Sample I.D.: 0750008127

Soil Description: Dark Brown Clay with Silt & fine sand lenses

Pre~Test Post Test
Wet Density (Lbs/ft3) 104.9 109.7
Dry Density (Lbs/ft}) 81.1 82.0
Moisture (% Dry Wt) 29.3 33.7
Porosity (n) .497 .504
Degree of Saturation (%) .91 1.0
Permeability

Temperature Correction, R, = 1.053

K, = 8.7 X 1077 cm/sec
K, = 7.6 X 10"/ cm/sec
K, = 8.4 X 10”7 cm/sec
K, = 8.5 X 107 cm/sec

Coefficient of Permeability, K, = 8.7 X 1077 cm/sec

Tested @n accordance with Method 9100 of Test Methods for
evaluation Solid Waste, Third Addition (SW-846) and in general
accordance with ASTM D-5084-90.

Lab No. P-95-0017 Reviewed By: s
avid McCray

- 82 T (C s Mz~ z, TN 38133 901-385-1199 Fax Q01-386-6614
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ea ement drauljc Conductivit
Client: EnSafe/Allen & Hoshall
Date of Report: 03/13/95 Project No.: E-2-837
Project Name: NAS Memphis, Tennessee
Sample I.D.: 0075000922

Soil Description: Brown Silty Clay

Pre-Test Post Test
Wet Density (Lbs/ft3) 119.9 121.1
Dry Density (Lbs/ft3) 94.0 95.4
Moisture (% Dry Wt) 27.5 26.9
Porosity (n) .430 .420
Degree of Saturation (%) 963 .980
Permeability

Temperature Correction, R, = 1.056

9 X 1077 cm/sec
0 X 10°¢ cm/sec
7 X 107 cm/sec
2 X 107 cm/sec

Pa¥aRate

Coefficient of Permeability, K,y = 9.5 X 1077 cm/sec

Tested in accordance with Method 9100 of Test Methods for
evaluation Solid Waste, Third Addition (SW-846) and in general
accordance with ASTM D-5084-90.

Lab No. P-95-0016 Reviewed By:

6756 = - 7 Tolz Mewees, TN 38133 901-385-1199 sax 901-386-6014



Client: EnSafe/Allen & Hoshall

Date of Report: 03/13/95 Project No.: E-2-837
Project Name: NAS Memphis, Tennessee

Sample I.D.: 008MW025

Soil Description: Dark Brown Silty Clay

Pre-Test Post Test
Wet Density (Lbs/ft3) 126.0 128.4
Dry Density (Lbs/ft3) 100.1 101.8
Moisture (% Dry Wt) 25.9 26.1
Porosity (n) .396 .384
Degree of Saturation (%) 1.0 1.0
Permeability

Temperature Correction, R, = 1.086

9 X 107 cm/sec ¢
6 X 107 cm/sec
6 X 107 cm/sec
0 X 107 cm/sec

Fa ok ol ol
[ I

Coefficient of Permeability, K,y = 3.0 X 10°% cm/sec

Tested in accordance with Method 9100 of Test Methodg for
evaluation Solid Waste, Third Addition (SW-846) and in general
accordance with ASTM D-5084-90.

Lab No. P-95-0015 Reviewed By: .
bavid R. McCray

ST s At s TN 38133 901-385-1199 FAx 901-386-606143



easurement o drau onductivit
Client: EnSafe/Allen & Hoshall
Date of Report: 02/27/95 Project No.: E-2-837
Project Name: NAS Memphis, Tennessee
Sample I.D.: 060050003022

Soil Description: Gray Silty Clay

: Pre-Test Post Test
Wet Density (Lbs/ft3) 127.1 124.6
Dry Density (Lbs/ft3) 104.9 100.6
Moisture (% Dry Wt) . 21.2 23.8
Porosity (n) .366 .361
Degree of Saturation (%) .97 .99
Permeability

Temperature Correction, R, = 1.043

K, = 2.2 X 107 cm/sec
K, =1.0 X 107 cn/sec
K; = 1.7 X 107 cm/sec
K = 1.6 X 107 cm/sec

Coefficient of Permeability, K, = 1.7 X 107 cm/sec

Tested @n accordance with Method 9100 of Test Methods for
evaluation Solid Waste, Third Addition (SW-846) and in general
accordance with ASTM D-5084-90.

_ . - .
Lab No. P-95-0011 Reviewed By:<:2;>0~<::X:i;>‘ /42?55:;?/

David D. McCray

- MM ~— - TN 381 33 901-385-1199 fAr 901-386-661=



g
ERVICES, inc.
Report of Laboratory Analysis
Ensafe/Allen & Hoshall Project No.: E-2-8137
5720 Summer Trees Drive, Suite 8 Date: 13 March ‘95
Memphis, Tennessee 38134 Sheet 1 of 1

Project: NAVY CLEAN Memphis, Tennessee

Sample

Identification 00780003117 008MW025 0075000922
Percent

Moisture 30.1% 25.9% 27.5%

(as received)

Bulk Density Wet
(as received) 98.0 126.0 119.9

LBs/ft}

Bulk Density Dry

(as received) 75.3 100.1 94.0
LBS/ft3

Specific
Gravity 2.65 2.64

Reviewed by:

A7E N8 S G Mrze=— 2 TN 38133 01-385-1199 Fax 901-386-6614



epo b
EnSafe/Allen & Hoshall Project No.: E-2h§37
$720 Summer Trees Drive, Suite 8 Date: 17 March ‘95
Memphis, Tennessee 38134 Sheet 1 of 1

Project: NAVY CLEAN Memphis, Tennessee

Sample

-Identification 0750008127 0750001112 0075000177
Percent

Moisture

(as received) 29.3% 31.7% 17.4%

Bulk Density Wet
(as recelved)
LBS/ £t} 104.9 105.6 118.6

Bulk Density Dry
(as recelved)

LBS/ft 81.1 80.2 101.0
Specific é
Gravity 2.65 2.65 2.63

Reviewed by: @ < ﬂﬁ, M

Davi . McCray

6758 - T = Msue—c TN 38133 901-385-1199  Fax 901-386-6614
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EnSafe/Allen & Hoshall

Monitoring Well 60MWOILS

Project: NAS Memphs

Location: Milington, TN.  SWMU 60 — North Lanafd

Project No- NOOS4

Surface Elevation: 269.25 feet ms/

Started at on ~3-95

TOC Elevation: 27187 feet msl

Completed at on +-31-95

Depth to Groundwater: 3.30 feet Measuredt 3/31/85

Driing Method: Rotasanic

Groundwater Elevation: 268.57 feet ms/

Oriing Company: North Star Driing

Total Depth: 200 feet

Geologist: Ryan Lister

Wel Screenc 10 to 20 feet

3
e 12 |g|E|l_|8|3 s
o5 |Su|Ew w8 |23 GEOLOGIC DESCRIPTION £ | WELL DIAGRAM
=w g 3 & = g —
BE |EZ|2 £lo|i|8 T
S |Sujan| » » a S| & w
i —
Silt, pate olive with heavy black staining at 0'-f I § 3
and 5'-7'. &) & S
2 . o X
e HHE =
h B3 g
5 oS .E o
5 1 80 |46.8 o 2 z
=} <R 2
- HHE s
dE
o B e
10 2 [ 60313 ML Silt, dark yellowish orange to moderate yellowish
brown, has light olive gray silt inclusions and iron -
streaking. c 1=
(] 1=l o
v - c
§ 1=} 3
&) Zl Q
15 3 {100/ 3.4 - , - g = S
. Silt, olive gray to medium dark gray with a =} =)
moderate yellowish brown silt inclusions from o :
15'-20". Black staining present at 15'-17". No 2 =t
.. N . (=4 : B
staining present from 20°-25'. o A=)
20 4 | 85 [308 2492 —L i

25+

30

35+

40

Geologic description and collected analytical
samples are taken from paired well MW-01-LF.
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Monitoring Well BOMWOILF
EnSafe/Allen & Hoshall Boring 60S000!
Project: NAS Memphis Locatiore Milington TN.  SWMU#60 North Lanafit
Project No: MOO94 Surface Elevation: 26919 feet ms!
Started at 0700 on 1-31-95 TOC Elevation: 27144 feet msi
Completed at G845 on 2-02-95 Depth 1o Groundwater: 20.49 feet Measwred: 03/31/95
Driing Method  Rotasorsc Groundwater Elevation: 250.95 feet ms/
Driling Company: North Star Driing Total Depth: 75.0 feet
Geologist: David Laagd Wel Screen: 65 to 75 feet
2
o 2 |l E|_|8]|4 b
5 Bultu | 51 5|23 GEOLOGIC DESCRIPTION = | WELL DIAGRAM
RE EE|ZEE ||| 3|3 2T [
EE Solanl | » )] T g 3 w
Silt, pale olive with heavy black staining at 0'-1'
and 5'-7".
1
5 1 80 | 468
i
10 2 60 | 33 Silt, dark yellowish orange to moderate yellowish
+ brown, has light olive gray silt inclusions and iron
streaking.
] (o]
+
@
15 3 1100 3.4 Silt, olive gray to medium dark gray with ©
moderate yellowish brown silt inclusions from §
15'-20". Black staining present at 15'-17". No =‘”
staining present from 20'-25". @
(&) >
20-1 30.8 ML z %
o
g
5
1 0
: =
25 Silt, light olive gray to greenish gray, iron &
staining present (25°-30.5").
30-1
] Silt, moderate yellowish brown and dry
(30.5'-40'). Some light gray silt from 38'-40',
but mostly moderate yeliowish brown.
35 4 85 | B8G
]
1
40 5 |00} BG ——
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Monitoring Well 60MWOILF
EnSafe/Allen & Hoshall Boring 60S0001
Project: NAS Memphis Locationr Miington TN. SWMU#60 North Lanafl
Project No: NOO94 Surface Elevation: 269.19 feet ms/
Started at 0700 on 1-31-95 TOC Elevation: 27144 feet ms!
Completed at 0845 on 2-02-95 Depth to Groundwater: 20.49 feet Measwed. 03/31/95
Driing Method: Rotasonic Groundwater Elevation: 250.85 feet ms/
Driling Company: North Star Oriing Total Depth: 75.0 feet
Geologist: David Ladd Wel Screen: 65 to 75 feet
k73
g = s | & 8| g F
—_— (73] -—
c 1BulBul 2| Y Elg|3 GEOLOGIC DESCRIPTION £ | WELL DIAGRAM
s EEHHHHE :
[m] > v}
Z |On|=wn] o | 2| T 3 w
18| SHt, dark yellowish brown. (5087 N
g _ §
- Gravel and sand, poorly sorted and silty, §
L yellowish gray to dark yellowish orange. Gravel %
0 ke is chert and quartz with chert gavels up to 2.5". %
R N
45J - __< \\\
N> N
A N
L 2 %
: 3 N
* ,0 9 S §
L . . . 2 N 3
50 D . Sang, fine to coarse grained, yellowish gray to - § 3
] . N dark yellowish orange, contains some scattered o % S
<4 gravel. ° %
) < 2 N
V< o N
D > §
<7 o N
4 by §
55 6 | 90|86 |V 9 DN
! o N
R ) % _
06 GP Sand and gravel, poorly sorted and silty, e % §
E '<7‘ yellowish gray to dark yellowish orange. Gravel ~ \\‘ ©
D‘_ -9 is chert and quartz. % z
60— A ) + %
] R
) <
. Og +
65 7 90 | 86 P O< Gravel and sand, dark yellowish orange to 'iL -
0 ® moderate brown, chert and quartz gravel up to =
hY 2.5" c =I
R, & = 9
0' ,-< Sand and gravel, dark yellowish orange to 9 - ]
1 b 6 yellowish orange. Grave! content increasing from I3 | o
70 R 72-745" z ' S
-JD:'_G s -t
L 2 =
06 i
= 1047 _L .
75 8 | v0 | BG CL Clay, moderate gray to brownish gray, waxy, 2 =
1 contains some fine sand. [
1 End of Boring. Boring terminated at 75.
BG = Background
80—
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EnSarfe/Allen & Hoshall

Monitoring Well GOMWO2LS

Project: NAS Memphrs

Locatior: Miington, TN  SWMU#60 — North Lanafil

Project No: NOO94

Surface Elevation: 268.85 feet msl

Started at 0830 on 2-0r-95

TOC Elevation: 270.84 feet ms!

Completed at 1015 on 2-0-95

Depth to Groundwater: 3.860 feet Measued: 3/31/95

Oriling Method: Rotasonic

Groundwater Elevation: 266.98 feet ms!

Oriling Company: North Star Driing

Total Depth: 2Q0 feet

Geologist: Ryan Lister

Wel Screen: 10 to 20 feet

3
2 |Z g Z| |8 @a F
o5 (Sultw ol 81823 GEOLOGIC DESCRIPTION £ | WELL DIAGRAM
I I ST
@E Shlso| o] | T |G| B o r
\ -t
Silt, moserate yellowish brown with organics. | Q 2
Roots occuring at .5" and 4°. 1" gravel section o § S
at 1" stained black. a qE K
: HHE 3
1 = o I <X i
[3) 4 b [
5 1 70 | BG ] b z
. % 5
= q B <
N d b 2
10 2 | 90 | B6 ML Silt, moderate yellowish brown , with a greenish
gray to light olive gray silt swirled throughout.
Staining also at 8.5". c
3 °
< 8
15 3 |100| 86 Silt, olive gray with iron nodules to one quarter a §
of an inch. °
o
o
| l
20 4 | 85| BG 2489 ——l—

25+

30+

35+

40

End of boring. Total depth of boring at 20".
Analytical and geologic description taken from
paired well MW-02-LF. BG = Background
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Monitoring Well BOMWO2LF
EnSafe/Allen & Hoshall Boring 60S0002
Project: NAS Memphis Location: Milington TN. SWMU#60 — North Lanafil
Project No. NMOOS4 Surface Elevation: 268.43 feet msl
Started at 120 on 2-0+-95 TOC Elevation: 270.90 feet ms!
Compieted at on 2-02-95 Depth to Groundwater: 2000 feet Measwed: 3/31/95
Driing Method: Rotasonic Groundwater Elevation: 250.90 feet msi
Driing Company: North Star Driing Total Depth: 95.0 feet
Geologst: Jack C. Wel Screen: 83 to 93 feet
=
S 12 1g|&l-|8|sg T
L [Suw(Euyl & g g 213 GEOLOGIC DESCRIPTION = WELL DIAGRAM
- ) ——
ol = W = rr B
@E 3% gg g ’t g g 3 v r
Silt, moderate yellowish brown with organics. \
Roots occuring at .5’ and 4. 1" gravel section
at 1' stained black.
5 1 70 | BG
10 2 80 | BG Silt, moderate yellowish brown , with a greenish
gray to light olive gray silt swirled throughout.
Fe staining at 9.5".
o
k=
o
15 3 | 100} BG Silt, olive gray with iron nodules to one quarter o
of an inch, §
"
Y
o
=
( -——
20 ML 9 s
a (=2}
o
~r
F3
(8]
(%3}
=)
25 4 65 | BG Silt, olive gray to medium light gray, iron nodules &
1 present 25'-30".
30+ Silt, dark yellowish orange with a light olive gray
to light gray silt swirled througout.
354
Silt, light gray, but making a transition to olive
gray at 39.5'-40".
40 o o84 | —— N L
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EnSafe/Allen & Hoshall

Monitoring Well 60MWO2LF

Boring 60S0002

Project: NAS Memphis

Location: Milington TN. SWMU#60 — North Lanafi

Project No: MOOS4

Surface Elevation: 26843 feet ms/

Started at 120 on 2-01-95

TOC Elevation: 270.90 feet ms!

Completed at on 2-02-95

Depth to Groundwater: 20.00 feet Measued: 3/31/85

Oriling Method: Rotasonic

Groundwater Elevation: 250.90 feet ms!

DOriing Company: North Star Driing

Total Depth: 950 feet

Geologist: Jack C. Wel Screen: 83 to 93 feet
e |5 g g1 8 @ ?Fs
o5 |8ulEwl G| | Bl 2] 3 GEOLOGIC DESCRIPTION = | WELL DIAGRAM
‘HEHEHBREHE ool
bv"c Tost core from 40 =43~ 2204 &
<,
~ 4 §
N YN
’. OQ Gravel, sandy but relatively clean, yellowish % ‘Q
o brown. Chert and quartz gravels up to 2.5" in \ §
a8 S | 93|86 :0- d diameter. % §
<7 N
0’ g Sand and gravel, yeliowish gray to yellowish § %
) G brown, stained yellowish orange near 49'. Sand % %
] i Q< is fine to very coarse grained, silty. \\\ \
SO—l 06 Sand with some gravel, yellowish gray, fine to § §
3_ O very coarse grained, relatively clean. & §
D < R
D N N
06 Sand and gravel, yellowish gray to yellowish b4 \\\ %
55 6 |100|86p brown, locally stained yellowish orange. Gravel @ % %
N _.< is chert and quartz, sand is fine to very coarse o \\\\ %
-JD v grained. ¢ % §
< N EN
ns = NN
4 0 = NN -
60— A AN § 8
.O< GP o % % @
0 J z N N
el 2 NN
0 .|
] b Sand with some gravel, dark yellowish orange, g \ N
65 7 | 90 | BG Q< fine to coarse grained. - k §
b N N
L N N
p - N
70-] R N
0 N
Vo N N
04 R
+ b ] N
OJ Gravel and sand, dark yellowish orange to N &
75 8 | 90 | BG D » yellowish brown, gravel up to 2.5" in diameter. \ % E
1| N N b
% N N ©
0_ ; Sand with some grave!, dark yellowish orange, s % <€
1 hY fine to coarse grained. N N z
J T N N &
80 - _ ed_ fed o
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Monitoring Well 6OMWO2LF
EnSafe/Allen & Hoshall Boring 6050002
Project: NAS Memphis Location: Miington TN. SWMU#60 — North Lanafl
Project No: MOOS4 Surface Elevation: 26843 feet ms/
Started at 120 on 2-0+-95 ___TOC Elevation: 270.90 feet msl
Completed at on 2-02-95 Depth to Groundwater: 20.00 feet Measwed: 3/31/95
Driing Methodt Rotasonic Groundwater Elevation: 250.90 feet ms/
DOrling Company: Morth Star Driing Total Depthc 95.0 feet
Geologist: Jack C. Wel Screen: 83 to 93 feet
o |4 ;| & 8| o ’? §
88212 8l2|% < y
o wirw| w § S g GEOLOGIC DESCRIPTION = WELL DIAGRAM =
o g > 8 3 = ]
TR HEIEEE : c
Z |on|%n| o] x| B S & w 2
V< | HHE 3
85 9 | 90|86 0 07 <
p O v o
~ .4 GP 2 0%
D ke Sand coarse with gravel, grayish brown to dark (S’ g
p O yellowish orange. a N
. -— (=]
0- 9 ° .
907 Y Y g
. Q< o
D < Il
P 75.4

Silt, clayey, grayish brown, laminated, stiff, finely

ML .
, dry.
95 0 | 100 85 micaceous, dry 1734

End of boring. Boring terminated at 95, but
bottom of well will be set at 93",

BG = Background

100

105

110

115+

1204
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Project: NAS Memphis Location: Miington, TN.  SWMU#60 — North Lanafi

Project No- NOO94 Surface Elevation: 26960 feet msl

Started at on2-0/-95 TOC Elevation: 27140 feet msl

Completed at on 2-01-95 Depth to Groundwater: 7.03 feet Measued: 3/31/95

Driing Methodt Rotasonic Groundwater Elevation: 264,37 feet ms/

Oriing Company: North Star Driing Total Depth: 20.0 feet

Geologist: Ryan Lister Wel Screen: 10 to 20 feet

Q (= c| & _ % Q :%s

P 3 w 8 wl & % § e g GEOLOGIC DESCRIPTION = WELL DIAGRAM
£ 12¢5gl 2| 3 £|3g - 1/
g Z |5 t% g % (.%1 at % g 3 g

Silt, moderate yellowish brown with organics,
very dry.

RREREREKERER N 77,

=)
[h%)
o]
o
us)
@D
<
—
I(-——- 10/20 sand _—41 bentonite seal -lgrout

S 1 100 | BG

o
>
a
o
h g
<
&
g
&

B R R R RARRRARRRELELER IS,

Silt, greenish gray to light gray.

15 3 [100] BG

}(— 0.01 slot, PVC screen

20 4 (80 | BG 2496
End of Boring. Boring terminated at 40'.

Geologic description and analytical samples
taken from MW-03-LF.
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EnSafe/Allen & Hoshall

Monitoring Well 6OMWO3LF
Boring 6050003

Project: NAS Memphis

Location: Miington TN. SWMU#60 — North Lanafd

Project No. NOO94

Surface Elevation: 268.90 feet ms/

Started at 330 on 2-01-95

TOC Elevation: 27152 feet ms/

Completed at 830 on 2-07-95

Depth to Groundwater: 2002 feet

Measuwred: 3/31/95

Driing Method: Rotasonic

Groundwater Elevation: 25(50 feet ms!

Oriing Company: North Star Driling

Total Depth: 95.0 feet

Geologist: Jack Carmchael

Well Screen. 77 to 87 feet

3
o |2 |g|&E|.|8|g I
o0 (SulFul @l BBl 2] 3 GEOLOGIC DESCRIPTION = | WELL DIAGRAM
S EE g £|° G|+ =
w =
g Z |Son g HIE R AR g 3 w —1 r
Silt, moderate yeliowish brown with organics, \
very dry.
5 1 | 100} BG
1
10 2 [ 80| BG
] Silt, greenish gray to light gray.
+ 2
15 3 {100 86 3
] o
J ?
©
©
[=
m -
20~ 4 BG ML g 3
Z 2
py o
-
c
(8]
1 77}
J S
25 5 80 | B6 Silt, clayey, greenish gray. &~
1
304 6 86 Silt, calyey, greenish gray, iron staining and light
+ gray silt swirling.
] Silt, dark yellowish orange with a light olive gray
to light gray silt swirled througout.
35 7 BG N
§
| \
) N
Silt, light olive gray. %
40 8 | 93|86 av Loogg | —— N L
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EnSafe/Allen & Hoshall

Monitoring Well 6OMWO3LF
Boring 6050003

Project: NAS Memph's

Location: Miington TN. SWMU#60 - North Lanafd

Project No: NOO94

Surtace Elevation: 268.90 feet msl

Started at 1330 on 2-0-95

TOC Elevation: 27152 feet msl

Completed at 630 on 2-07-95

Bepth to Grounawater: 2002 feet Measuwred: 3/31/85

Driing Method:  Rotasonic

Groundwater Elevation: 25150 feet ms/

Dritng Company: North Star Driling

Total Depth: 950 feet

Geologist: Jack Carmchael

Wel Screen: 77 to 87 feet

2 12 1g|El-|8|g £
5 Bultuwl & 3 § e g GEOLOGIC DESCRIPTION L= WELL DIAGRAM
i |gg 23| g 8 £| 8 z
Bz 5323/ 2| %|2| 8|8 o
?Pa Alternating sand with gravel, siity, trace clay, N R
'T° some intervals of real clean gravel up to one % %
T i half of an inch, dark yellwoish orange to grayish % %
{,Too orange, wet. § §
: | N N
45 o | 70| 85 «;vT% § §
i N
| ° Silt, clayey, pale yellowish brown, moist, from % §
1 $T°D 49'-55' there are alternating layers of sandy § \
SO-J 10 BG !T gravel which are pinkish gray to dark yellowish % %
] T°o orange. There is 3 super saturated interval from S §
$T° 49'-50.5". % %
lof = NN
i HEENEN
i 2 NN
55 i 1100} 86 <|'°o Sand, fine to coarse with gravel, very pale to E § %
1 Jo dark yellowish orange, wet. > % % 3
-4 - -
| ® NN ©
slLl| GM 2 § \
| i s NN
_J ol i § \\\
60 12 BG IT o & %
i = AN
i 5 NN
ol 7] § %
I s NN
! o] - N N
ToP ~ NN
65 13 | 100 | BG !T § N
ol|%, Sand, fine to coarse, trace silt, gravelly, gravel % &
!T° increasing in size and number between 70'-75". % %
T o Color is dark yellowish orange, wet. § %
F N N
i N |
70 14 BG || r % Q 8
e N N g
i NN | ¢
ol \ \ c
i BB S
1 wp 3 E h
75 15 | 95 | BG (1L 1939 SH
Same as above except a much cleaner sand, NS o
less gravel. S
(]
=)
80 16 -
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Monitoring Well BOMWO3LF
EnSafe/Allen & Hoshall Boring 60S0003
Project: NAS Memphys Location: Milington TN, SWMU#60 — North Lanafd
Project No: MOO94 Surface Elevation: 268.90 feet ms/
Started at 330 on 2-01-95 TOC Elevation: 27152 feet ms!
Compieted at 1630 on 2-07-95 Depth to Groundwater: 2002 feet Measured: 3/31/95
Driing Method: Rotasonic Groundwater Elevation: 25150 feet ms!
Oriing Company: North Star Driing Tota Depth: 95.0 feet
Geologist: Jack Carmichael Wel Screen: 77 to 87 feet
213 1g|El-|8]3 £
o § wlwl W = g Q g GEOLOGIC DESCRIPTION = WELL DIAGRAM
E [2g|xe 2| 8 z :
Bi 2X(3% 22| o] 5|z 4
@E SunlTn| v | | T g 3 w
8 -
o o
:,6, -} o
'8 - t‘%
> = a L
Q. A £ N o
1 - A= g
85 17 | 95 @ e
5 = ;
o 1t i
814 0O
Silt, clayey, grayish brown, stiff, mottied with b~ (]
laminations towards the end of the run. % 0
90 18 )O g =
O 0 =
Q @
b~ ( o
o
O q
Qo
95 n | o 739 Q
End of Boring. Boring terminated at 95'.
1004
1054
110
115+
120
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Monitoring Well BOMWO4LF
EnSare/Allen & Hoshall Boring 6050004
Project: NAS Memphis . Location: Memphss, TN
Project No: MOO94 Surface Elevation: 269.67 feet ms/
Started at 095 on 1395 TOC Elevation: 27220 feet msl
Completed at 215 on 2-08-95 . Depth to Groundwater: 20.70 feet Measwed 3/31/95
Driing Method: Rotasonc Grounawater Elevation: 25161 feet ms/
Driing Company: North Star Driing Total Depth: 96.0 feet
Geologist: Jack Carmichael Well Screen: 86 to 96 feet
212 | ¢ zl _| 8@ g
oG gm Sul ol 2| § o] 3 GEOLOGIC DESCRIPTION £ | WELL DIAGRAM
- w p |
& o = I B
HEHEHEBEHE :
Silt, moderate yellowish brown with organics, \
very dry.
5 ! 80 | BG Silt, moderate yellowish brown with fewer
organics. Wet from 5'-9', but becomes wet at
9'-10', moist.
10 2 | 80| BG
()]
=
vy
15 3 | 100 | 801 Silt, medium light gray, moist down to 20.5 then o
} becoming dry. Some iron staining at 27'. <
1)
o
ke
c
m -
204 4 3.4 ML g g
1 o
h 2
<
@
a
25 4 | 90 | BG &
304 5 2.9
Silt, moderate yellowish brown dry to slightly
moist.
354 6 60.2
40 7 | 87 |86 N N L
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EnSafe/Allen & Hoshall

Monitoring Well 6OMWO4LF
Boring 6050004

Project: NAS Memphis

Location: Memphis, TN

Project No: MOOS4

Surface Elevation: 269.67 feet ms!

Started at 096 on F31-95

TOC Elevation: 27220 feet ms!

Completed at 2/5 on 2-08-95

Depth to Groundwater: 20.70 feet Measued: 3/3/85

Oriling Method: Rotasonic

Groundwater Elevation: 25161 feet ms/

Oriing Company: North Star Driing

Total Depth: 980 feet

Geologist: Jack Carmchagl

Wel Screen: 86 to 96 feet

o |2 |sl= 8| o z
Pa o wlzg| 2@ b
= 8uJ Fuwl w § e 8‘ GEOLOGIC DESCRIPTION = WELL DIAGRAM
=i S > 8 E >
b £13% 5| ¥ 5 |3 o
S (Jdo|lawn| o 22 T 7] w
\
" A
45 8 86 M 2247 § §
T P Sand, gravelly, silty with clayey gravel seam at % %
$T° 51.5'-52'. Grayish brown to dark yellowish N N
1of orange, wet. § §
ik A
'To % %
50— 9 86 [50P N N
) N\
il N R
{s NN
o1k N N
i N N
P 2 NN
55 10 | 80 | BG Ho Sand, gravelly, and silty. Color change from @ % %
] P 55'-58' turning pinkish green, then becoming ° \Q %
g,Too dark yellowish orange at 58'-65', wet. § % %
18 = NN
i 2 NN
60— i 86 $T°,, = NN G
| e NN °
e SR
iToo GM : §\ §
| 3 N
ib, 2 NN
65 12 { 95|86 IT 2 NN
Hr ~ N\
7 N
ol° N N
i R
] o[ N N
it \ N
70 13 BG T"T% Gravel starting to increase and color starting to N §
change to yellowish . N
x;’T"p g yellowish orange § %
£ h
i R
i M
75 8 |90 |86 {jef % %
i )
| N N
'To N N
>k N N
!T Gavel increasing still and color changing to % %
0] .
\" o grayish orange.
80 8 {100 | BG - N -
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EnSafe/Allen & Hoshall

Monitoring Well 6OMWO4LF
Boring 6050004

Project: NAS Memphis

Location: Memohs, TN

Project Noz NOOS4

Surface Elevation: 26967 feet ms!

Started at 0915 on -31-95

TOC Elevation 27220 feet msl

Completed at 215 on 2-08-95

Depth to Groundwater: 2070 feet Measuwed: 3/31/95

Driing Method  Rotasoric

Groundwater Elevation: 25161 feet ms!

Drifing Company: North Star Driing

Total Depth: 96.0 feet

Geologist: Jack Carmichael

Wel Screen: 86 o 96 feet

3
[S) =4 s | & 8| F
g [ e w = — (] =
. wlFw| w 8 § e 8‘ GEOLOGIC DESCRIPTION = WELL DIAGRAM _
v gg g g8 £ 39 g 8
b £5]23 2HE 3 :
S |[Do|lan| o] » | T g
P 5and, gravelly with silt; graverup to 27 in @ = =
IT diameter towards the bottom. Color is dark § g’ .2
slol, yellowish orange and section is wet. > »\- + o
i 1 s
“ X
85 TOD ;
$T°L —
IT —l:
sl t
10 |87.5| BG | GM Gravel, sandy, silty with small amounts of clay. § - o
g',T°D Cobbles up to 3" in diameter, very dark yellowish 5 = S
-] (4]
80— | orange, wet. o =i o
$ b ‘;’ ZF I
|T e = Q
sl o 12}
IT @ ot |
85+ QT"F _L ot §
n [2s| 86 2 Silty, upper 2" is reddish brown stained, lower 1737 g
\3"-4" laminated pale brown, moist.
End of boring at 96'.
* BG = Background (1.1 ppm)
100
105
110
1
115+
120
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Monitoring Well GOMWO5LS
EnSafe/Allen & Hoshall Boring 6050005

Project: NAS Mempas Location: Miington, TN.  SWMU#60 — North Landfl

Project No: NOOS4 Surface Elevation: 269.75 feet msi

Started at 0830 on 2-13-95 TOC Elevation: 27188 feet ms/

Completed at 0900 on 2-13-95 : Depth to Groundwater: 4.09 feet Measured: 3/31/95

Driing Methodt Rotasonic Groundwater Elevatior: 267.89 feet msl

Oriing Company: North Star Driing Total Depth: 200 feet

Geologist: Jack C. Wel Screen: 10 to 20 feet

213 |g|E|.|8|8 g

-5 (SulEwl | S| § ol 3 GEOLOGIC DESCRIPTION € | WELL DIAGRAM
I T M

=1 N | <Y (72} b a. o [72]

Fill, dark brown silt with scattered gravel.

L7

Silt, clayey, soft light olive gray to grayish
orange, mottled, dark brown inclusions, moist,
finely laminated.

entonite seal

5 11100 1.4 Silt, clay, greenish gray, mottled dark yellowish
orange, laminated, soft, moist.

Silt, clay, grayish orange mottled yellowish
orange, laminated with dark inclusions, soft,
moist.

W XRRRR YA SIS A 77,

=]

[h%)

[o]

=

[09)

)

k4

-~

ol

<
INNNXEY -

I<——— 10/20 sand ———»'1—1——:'4—— grout ——>

B RIS A/

15 3 90 | BG Silt, clayey, pale yellowish brown, becoming
1 stained yellowish orange from 18'-18",

Siit, clayey, medium gray, massive, moist.
20 4 80 | BG 2497

I(-— 0.01 slot, PVC screen

BG = Background (1.1 ppm)
25

30

35

40+
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Monitoring Well 60OMWOBLS
EnSafe/Allen & Hoshall Boring 60S0006
Project: NAS Memphrs Location: Miington, TN. SWMU#60 — North Lanafil
Project No: NOOS94 Surface Elevation: 26958 feet ms!
Started at 1020 on 2-13-95 TOC Elevation: 27138 feet ms!
Completed at 1050 on 2-13-95 Depth to Groundwater: 3.37 feet Measwed 3/31/95
Driling Method: Rotasonic Groundwater Elevation: 26858 feet ms/
Driting Company: North Star Driing Total Depth: 20.0 feet
Geologist: - Jack Carmichael Wel Screen: 10 to 20 feet
o 2 | g|& | a £
CEN AR TR =
oy wlFwl w g 21 3 GEOLOGIC DESCRIPTION = WELL DIAGRAM
£ i e 3 =
Y EEIZE B H | g = &
@E SJo|l=wn] | = | & g @ w -I
Fill, dark brown silt with scattered gravel. | \ ‘T
M S—
1 No sampie description; poor recovery. g —
a. = ©
[=) ° 9
- S o
£ =
(5] c
5 1 | 40 | BG » S
Silt, clay, moderate yellowish brown to grayish E ‘LV S
orange, mottled brown, soft, moist. 3, 5 ‘_ff
Silt, clay, moderate yellowish brown, laminated '
with dark inclusions, becoming stained dark:
10 2 | 133 BG ML yellowish orange from 12.5'~13".
S
o 2
2 a
. (&) o
15 3 | 130 86 Silt, clayey, moderate yellowish brown mottled z g
with dark inclusions, finely laminated, soft. - =
o
Siit, clayey, medium gray, moist, soft. g
S
20 4 ]100 | BG 2496 -l—
1
BG = Background (1.t ppm)
254
1
30
]
35+
40—1
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EnSafe/Allen & Hoshall

Monitoring Well BOMWO4LS

Project: NAS Memplis

Location: Miington, TN SWMU#E0 — North Landfil

Project No: MOO94

Surface Elevation: 269.57 feet msl!

Started at 0965 on 1395

TOC Elevation: 2721! feet ms!

Completed at £2/5 on 1-31-95

Depth to Groundwater: 4.95 feet Measwred: 3/3!/95

Driing Method: Rotasonic

Groundwater Elevation: 267./6 feet ms/

Oriing Company: North Star Driing

Total Depth: 200 feet

Geologst: Ryan Lister

Wel Screen: 10 to 20 feet

2
o |2 ||z 8| a £
e le 2|8l =lg]2 <
o witw| w 8 § % g GEOLOGIC DESCRIPTION = WELL DIAGRAM
~w Eg _Jg o >
u e = 5 |
@Z Jwn gm (% »| T g 3 w T lr
N -’
| Silt, moderate yellowish brown with organics, l % 3
very dry. o N o
* z B K
o o ":' <
SOBBE ¢
S HHE o
5 1 18086 Silt, moderate yellowish brown with fewer @ .: <
1 organics. Wet from 5°-9°, but becomes wet at :9 .5. 55 5
9'-10". ~ ; & o
10 2 | 80 | BG ML -
s [
e = 5 .-
3 'E: 3
Silt, medium light gray, moist down to 20.5 then g 1=F S
15 3 | 100 | 80.1 . gray. do - g +=l S
becoming dry. Some iron staining at 27°. < 121 =
@ =l
; 2 B
s |
20 4 3.4 2496 —L A=l

MW-04-LF.

254

30

35+

o]

End of boring at 40", Geologic description and
analytical samples are taken from paired well
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Dieldrin Technical Memorandum



DRAFT -Soil Dieldrin Technical Memorandum
NAS Memphis RFI

June 2, 1995

Page !

DISCUSSION OF DIELDRIN RISK MANAGEMENT ISSUES

Chlorinated pesticides (specifically dieldrin) were used extensively in the 1950s and 1960s
during a white fringed beetle quarantine. NAS Memphis has record that the agents were
applied aerially for their intended purpose over the majority of the base. During the RCRA
Facility Investigation, dieldrin and other chlorinated pesticides were detected in most surface
soil and some vadose soil samples collected at specific SWMUs and background locations.
Due to the ubiquitous presence of dieldrin in site soils, the following assessment was
performed to support risk management decisions to be made by the BCT.

Figure 1 shows reported surface (0-1 ft.) soil dieldrin concentrations across the northern
portion of the base. As shown in the figure, levels at SWMUs ranged from below
quantitation limits to 609 ug/kg (average of duplicate resuits at SWMU 5, boring 4). At
background locations, concentrations ranged from below quantitation limits to 311 ug/kg with
a mean of 131 ug/kg. '

In order to provide an evaluation of the significance of the reported levels, standard risk
assessment methods were employed. Default assumptions for residential and occupational
exposure scenarios were used to project dieldrin-related carcinogenic risk through incidental
ingestion and dermal contact soil pathways. For each exposure scenario, risk was computed
using the maximum and mean SWMU-specific dieldrin concentrations. The results of this
process are provided in the attached table.

As shown in the table, SWMU 5 had the highest projected soil pathway risk associated with
dieldrin at maximum concentrations (2.2E-5). The SWMU 5 risk estimate was
approximately twice that of the corresponding background. When mean concentrations were
used as the exposure point concentration, SWMU 8 dieldrin risk was found to be the highest
although it did not differ appreciably from background. In no instance (onsite or
background) did dieldrin risk projections exceed 1E-4. This finding indicates that dieldrin
levels found at each SWMU do not necessitate remedial action in the absence of other
significant carcinogenic risk contributors. USEPA'’s generally acceptable range for
carcinogenic risk is 1E4 to 1E-6.

Soil dieldrin is not expected to pose a substantial threat to shallow groundwater at any
SWMU or background location. This conclusion is based on the strong soil binding
properties of the compound as well as empirical data for vadose soils which show no
significant vertical migration has occurred.

A historical use discussion is also helpful to provide a frame of reference for evaluating
reported soil dieldrin (and other chlorinated pesticide) concentrations. Information provided
by NAS Memphis states that chlorinated pesticides (primarily chlordane) were previously
used until the late 1980’s for termite control around buildings. Although chlordane was used
as a single active ingredient application, mixtures including dieldrin, aldrin and heptachlor
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were also common in the pest control trade. Standard application rates resuited in soil
concentrations of 500 to 1,000 mg/kg total chlorinated pesticides (or 500.000 ug/kg to
1,000,000 ug/kg). For comparison, a 10:1 chlordane:dieldrin mixture used for general
subterranean termite control would have resulted in residual soil dieldrin concentration of 50
to 100 mg/kg. These residual application levels are 50 to 100 times higher than the
maximum soil dieldrin concentration reported in the RFI.

It should be mentioned that Aroclor-1260 (a polychlorinated biphenyl or PCB) was detected
in four soil sampies collected at SWMU 5 and one sampie from SWMU 7. In each instance,
dieldrin was also detected although no strong concentration correlation was observed.
Concentrations at SWMU 5 ranged from non-detect to 223 ug/kg. The single hit reported at
SWMU 7 was 20,000 ug/kg in the boring 7 surface soil sample. Boring 7 at SWMU 7 is
actually closer to Building N-16. As a result, the RFI workplan for N-16 should include
provisions for further delineating the soil PCB contamination.

This memo was intended to provide a risk-based framework for decision making regarding
how the dieldrin issue is resolved. Although standard risk assessment techniques were
applied, final resolution of this issue will require a consensus risk management decision. Of
paramount importance is the determination of what level of risk is acceptable in light of the
extent of the dieldrin. EnSafe/Allen & Hoshall as the contractor can only provide the facts
and suggestions for a viable risk management strategy. The following paragraph outlines
suggestions based on currently available information and the preceding risk evaluation.

Due to the ubiquitous presence and documented proper historical use, institutional controls
are considered the most appropriate means of dealing with the dieldrin issue from a human
health perspective. These controls may include (but are not limited to) public/worker
awareness, access restrictions and maintenance of adequate vegetative cover to minimize
contact. The focus of future investigative efforts should center around prevention of further
migration (i.e. surface runoff) and evaluation of sensitive ecological receptor points (i.e.
terrestrial habitats, drainage systems, streams, lakes and pond). These areas should be
emphasized as little control can be exercised over the animals who use them.



NAS-Memphis Dieldrin Risk Projections

Dieldrin Dieldrin @ Max @Mean @Max @Mean
(ma/kg) (mg/kg)
0.192 NA_ 7.04E-06 “NA T.12E-06 NA]
0.023  0.0072 8.43E-07 2.64E-07 1.34E-07 4.19E-08
0.609 0.126 2.23E-05 4.62E-06 3.54E-06 7.33E-07
0.055 0.0095 2.02E-06 3.48E-07 3.2E-07 5.52E-08
0.471 0.144 1.73E-05 5.28E-06 2.74E-06 B8.37E-07
| 0.069 0.0155 2.53E-06 5.68E-07 4.01E-07 9.01E-08
[Background 0.311 0.131 1.14E-05 4.8E-06 1.81E-06 7.62E-07

Oral Slope
Factor
(mg/kg-d)-1 16
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